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THE 

EXPLOSIVES 

ENGINEER 

Forerunner  of  Progress  in 
Mining,  Q,uarrying,  Construction 

Where  the  north  fork  of  the  .\merican  Ri\  er  joins  its  parent 
stream,  just  above  California’s  State  Prison  at  Folsom,  the 
U.  S.  Bureau  of  Reclamation  and  the  Armv  C^orps  of  Engi¬ 
neers  are  supervising  the  construction  of  a  $65,(X)0,(KX)  flixid 
control  and  irrigation  dam  and  hydroelectric  jmwer  plant. 
Five  contracting  firms  are  at  work  on  the  building  of  this 
huge  multiple-purpose  project.  The  drilling,  blasting,  and 
excavating  of  large  quantities  of  r<K‘k  formations,  which  varv 
from  disintegrated  granite  intermixed  with  large  Ixmlders 
to  solid  granite,  pose  difficult  operating  problems. 

On  page  170,  Robert  I^ee  Behme  reviews  the  satisfactory 
progress  being  made  by  the  contractors,  despite  the  diffi¬ 
culties  that  nature  and  man  have  imposed  upon  them. 

•  • 

Cuba’s  Camoa  Quarry,  loc'ated  near  the  town  of  Jamaica 
in  Havana  Province,  began  doing  business  in  1898  and  has 
bt>en  in  production  uninterruptedlv  ever  since.  In  1949, 
under  the  management  of  Carlos  M.  Coroalles,  new,  modern 
equipment  was  introduced,  and  improved  operating  meth- 
(kIs  were  adopted.  Today  the  Camoa  Quarry  is  the  largest 
producer  of  commercial  crushed  stone  on  the  Island  of 
Cuba.  \  description  of  the  property,  with  particular  em¬ 
phasis  on  a  recent  tunnel  blast  of  45,.500  pounds  of  dynamite, 
is  presented  in  an  article  by  Nelson  Wall  on  page  167. 

•  « 

The  Moles  Awards  for  19.52  will  be  presented  to  Stephen  D. 
Bechtel,  president  of  The  Bechtel  Corporation,  San  Fran¬ 
cisco,  and  to  Charles  B.  Spencer,  president  of  Spencer, 
White  &  Prentis,  New  Y’ork,  at  the  twelfth  annual  dinner¬ 
meeting  of  the  association  in  New  York,  February  6.  'The 
announcement  of  the  winners  stated  that  Mr.  Bechtel  and 
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Mr.  Spencer  were  selected  because  of  their  outstanding 
contributions  to  construction  progress.  Approximately  1,000 
prominent  contractors,  engineers,  and  manufacturers’  repre- 
sentatix  es  will  be  in  attendance.  .\  preview  of  the  coming 
event  may  be  found  on  page  178. 

•  • 

Michigan  Limestone  &  Chemical  Company’s  quarry  at 
Rogers  City,  Nfichigan,  was  operated  for  1,273,376  man¬ 
hours  last  year  with  no  disabling  injuries.  This  remarkable 
record  won  top  honors  in  the  National  Safety  Competition 
of  1950.  The  Sentinels  of  Safety  trophy  and  flag  were 
awarded  to  the  quarry  employes  at  impressive  ceremonies 
on  July  19.  The  highlights  of  this  happy  occasion  are  sum¬ 
marized  in  the  article  on  page  176. 

•  • 

The  U.  S.  Navy’s  decision  to  remove  a  dirigible  hangar  1,090 
ft.  long,  220  ft.  wide,  and  180  ft.  high,  at  its  base  in  South 
Weymouth.  Massachusetts,  set  the  stage  for  a  contractor 
to  demonstrate  the  efficiency  and  economy  of  blasting  with 
industrial  explosives  on  demolition  projects.  'The  job  called 
for  blasting  huge  structures  of  reinforced  concrete  and 
steel  with  which  the  hangar  was  faced.  For  an  account  of 
some  of  the  details  on  this  unusual  assignment,  please 
turn  to  page  174. 

•  • 

The  concluding  chapter  in  C.  Carleton  Semple’s  article 
‘“Tales  of  a  Gold  Miner  in  Nicaragua”  is  presented  in  this 
issue,  beginning  on  page  180. 


M(<tl  tK,  delivering  105  CFM  at 
standard  pressure.  Joy  pioneered 
the  compact  modern  "package* 
type”  portable  compressors,  and 
now  builds  the  seven  sizes  shown 
below . . .  with  a  variety  of  mount¬ 
ings — 2-wheel,  4-wbeel,  skid,  or 
adapted  for  truck  mounting. 


SERIES 


PORTABLE  COMPRESSORS 


MODEL  3IS 


it  2  STAGE  COMPRESSION 

it  AUTOMATIC  “ECONO -MISER"  LOAD 
CONTROL 


MODEL  60 


it  SEVEN  SIZES— 60  TO  630  CFM 

it  NOTHING  TO  MATCH  THEM 

FOR  MODERN,  COMPACT  DESIGN- 
PORTABILITY— RELIABLE  AND 
EFFICIENT  OPERATION 


MODEL  160 


MODEL  500 


ODEL  630 


WRITE  FOR  BUUeriNS! 


'model  210 
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Special  Explosives 
for  Geophysical 
Exploration 

For  seismic  exploration  on  land  or 
under  water,  Hercules  has  devel¬ 
oped  a  full  series  of  special  explo¬ 
sives  to  give  accurate  recordings 
under  the  varying  conditions  en¬ 
countered  by  field  crews.  These 
explosives  are  quickly  available 
throughout  the  oil-producing 
areas.  Write  for  name  of  nearest 
distributor. 


WER.COLES  POWDER,  COMPANY  ^ 


990  King  Street,  Wilmington,  Delaware 


.  .  .  these  special  gelatins  are  designed 
to  give  accurate  records  and  uniform 
results  under  severe  conditions. 

GELAMITE*  S 

.  .  .  economically  replaces  “Vibrogels” 
for  some  seismic  work. 

SPIRAIOK*’ 

.  .  .  time-saving  rigid  cartridge  as¬ 
sembly. 

VIBROCAPS® 

.  .  .  no-lag  seismic  detonators. 

TITAN®  CAPS  10V  and  20V 

.  .  .  for  use  where  extra-strong  det¬ 
onators  are  needed. 
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R.  L.  MeCann 

I'RJSIDKNT 

TIIK  NKW  JKRSKV  ZINC  CXIMPANY 


A  Bioj^paphy 

CJKHSHIP  ill  American  industry  today  demands  men 
«|nip|M‘d  not  only  witli  execiiti\e  talents,  sound 
training,  and  wide  experience,  hut  also  with  the 
ability  to  stimulate  others  and  to  enlist  their  enthusi¬ 
astic  cooperation.  One  such  leader  is  R.  L.  McCann, 
president  of  The  New  Jersey  Zjnc  (.'oinpany. 

“Mac,”  as  his  friends  and  assiK'iates  know  him,  was 
iMirn  February  22,  1896,  in  Flarrisbnrg.  Pennsylyania, 
the  son  of  James  P.  and  N’elle  (Hammaker)  McCann. 
His  father,  a  general  contractor,  was  also  associated 
with  the  PemisyKania  Railroad  for  many  years  as  a 
supers  i.sor  of  c-onstriiction  of  signal  eipiipment.  His 
mother,  an  accomplished  musician,  specialized  in  play¬ 
ing  the  pi[H-  organ.  While  still  in  her  teens,  she  was 
ap|K)inted  organist  at  The  Second  Reformed  Church 
in  Harri.sbnrg  and  continued  in  that  capacity  for  fifty- 
one  years. 

Mac  receised  his  elementarx'  i-dncation  in  a  local 
grade  scIhmiI  and  completed  the  college-preparatory 
courses  in  Harrisburg  Technical  School.  He  was  ac- 
tixelv  identified  with  his  scIkkiI  athletic  teams— a  four- 
letter  man  at  Harrisburg  Tech.  In  his  senior  year,  he 
was  captain  and  fpiarterback  of  the  Tech,  football  team 
that  won  national  recognition  among  the  top  prepara- 
torx-school  and  high-schiHil  teams  in  the  country.  In 
reminiscing  about  tho.se  early  scIkkiI  years,  Mac  com¬ 
mented  especially  on  the  nigged  practice  sessions.  “t)n 
Thursday  afteriKMins.”  he  said,  “we  scrimmaged  with 
the  Indians,  at  nearby  Carlisle,  with  the  falHilous  Jim 
Thoqw  in  their  backfield.  Oiir  eoach  was  a  friend  of 
Pop  Wariu-r.  Such  rough,  tough  conditioning  made  oiir 
n*giilarly  scheduled  gamt's  sei'in  like  mere  romps.” 

In  1913,  he  went  to  Lehigh  Unix  ersity  and  xx’as  grad¬ 
uated  in  1917  with  the  degree  of  Engineer  of  Mines. 
Because  of  a  serious  injiirx'  receixed  during  the  latter 
part  of  his  football  career  at  Harrisburg  Tech.,  he  had 
to  forego  participation  in  athletics  at  the  uniyersitv. 
During  summer  x  acation  months,  he  xx'orked  at  x'arioiis 
jobs  in  the  enginwTing  and  constriicHon  departments 


of  Pemisylx  ania  Steel  Company  at  Steelton  and  Bethle¬ 
hem  Steel  Company  at  l.x*banon. 

Following  his  graduation  from  Ix-high,  he  tiKik  a  job 
xx  ith  The  New  Jersey  Zinc  Company  as  a  surxeyor  in 
the  engineering  department  at  the  company’s  mines  in 
•New  Jersey.  Promotions  folloxved  in  logical  succession: 
chief  snrxeyor;  chief  of  construction  at  Franklin;  mill 
chief  at  Sterling;  assistant  mill  superintendent  at  Frank¬ 
lin-Sterling;  general  manager  of  all  company  mines; 
assistant  to  the  president;  x  ice  president;  and  director. 
On  February  28, 1951,  the  Ixiard  of  directors  elected  him 
to  the  presitlency  of  the  company. 

During  the  early  years  at  Franklin,  Mac  was  actixe 
in  promoting  fiKitball,  baseball,  and  basketball  teams, 
and  in  the  formation  of  an  athletic  association  that  in¬ 
cluded  comp;my  employes  and  other  interested  people 
in  town.  He  dex  oted  much  of  his  free  time  to  coaching 
the  players.  The  teams  were  successful  and  an  athletic 
field  was  built  from  the  proceeds  of  the  games.  Upon 
his  recxMiimendations,  sexeral  of  the  players  receixed 
athletic  scholarships  from  preparatory  scIhkiIs  and  imi- 
xersities,  where  they  attained  national  prominence  in 
the  field  of  sports  and.  later,  became  successful  busi¬ 
ness  executixes. 

In  addition  to  directing  the  affairs  of  his  c-ompany’s 
mines  and  plants  in  New  Jersey,  Penn.sylx  aiiia,  N’irginia, 
Illinois,  Colorado,  and  Nexy  Mexico,  Mr.  McC>ann  is 
the  president  and  a  director  of  the  following:  The  New 
Jersey  Zinc  Exploration  Company;  Nexv  Jersey  Zinc 
Explorations.  Limited;  The  New  Jersey  Zinc  Company 
(of  Pa.);  The  Nexy  Jersey  Zinc  Sales  Company;  The 
Bertha  .Mineral  Company;  Empire  Zinc  Company; 
Mineral  Point  Zinc  Company;  (diestnut  Ridge  Railway 
(Jompany;  The  Saiicon  X’alley  Iron  &  Railroad  Com¬ 
pany;  Smith  Valley  Realty  Corporation;  The  Franklfn 
Water  Company;  The  Palmer  Land  Company;  Pahnyr 
Water  Company;  Pahnerton  Disposal  Company;  The 
Franklin  Hospital;  and  The  Palmerton  Hospital.  He  is 
also  one  of  the  directors  of  American  Zinc  Institute  for 
the  term  ending  1954,  and  of  Qiielx-c  Iron  &  Titanium 
Corjioration.  He  was  a  director  of  Sussex  County  Trust 
Company  at  Franklin,  New  Jersey,  for  twenty  years. 
He  resigned  from  this  post  recently  because  of  the 
demands  of  his  new  duties  and  responsibilities. 

On  July  7, 1923,  R.  L.  McCann  married  Fleta  .Munson 
in  Franklin,  New  Jersey.  They  haxe  txvo  children: 
Robert,  a  senior  at  Lehigh  llnix’ersity,  and  Elizabeth, 
a  sophomore  at  Beaxer  College.  The  family  home  is 
in  Franklin. 

.Mr.  Mc-Cann  is  an  actixe  memlier  of  the  American 
Zinc  Institute,  .American  Mining  Congress,  American 
Institute  of  Mining  and  Metallurgical  Engineers,  and 
the  Nexvcomen  Six-iety.  His  club  affiliations  include 
the  University  Club  and  the  W;dlkill  Country  Club. 
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SAFETY  IN  THE  MINING,  QUARRYING,  AND  CONSTRUCTION  INDUSTRIES 


Edliopial 


Searck  Your  Plant  for  Scrap 

Manly  Fleischmann,  defense  production  administrator, 
has  sounded  a  warning  that  we  do  not  have  a  critical  prob¬ 
lem  facing  us  today  that  is  more  important  than  the  job  of 
getting  scrap  to  our  steel  mills  and  foundries  and  to  the 
brass  and  wire  mills.  “Unless  scrap  c-ollections  and  deliveries 
increase  substantially,”  he  commented,  “steel  and  scrap 
industry  officials  predict  a  cutback  in  steel  production  in 
January  and  February.  We  cannot  hope  to  reach  our  goal 
of  110  to  112  million  ingot  tons  of  steel  in  1952  with  hit-or- 
miss  scrap  collections,”  he  commented. 

“.Approximately  40',  e  of  the  nation’s  brass  mill  output  and 
more  than  40',  i,  of  aluminum  production  are  earmarked  for 
military  rwjuirements  in  the  first  half  of  1952.  'The  non- 
ferrous  industries  are  faced  with  a  5(),000-ton  scrap  shortage 
in  the  first  quarter  of  the  coming  year  and  a  pinch  in  con¬ 
sumer  goods  is  to  be  expected  in  the  next  quarter.  Tlie 
General  Serx’ices  .Administration  has  been  authorized  to 
Irorrow  $7,0(M),000  from  the  U.  S.  Treasury  to  purcha,se  iron 
and  steel  scrap  from  foreign  sources.  The  situation  is  so 
serious  that  it  has  become  a  national  emergency.” 

Hand-To-.Mouth  0|teration8 

We’ve  suffered  from  scrap  shortages  before,  but  the  pres¬ 
ent  shortage  is  the  most  serious  we’ve  ever  experienced. 
Unprecedented  steel  mill  and  foundry  production  schedules 
to  meet  greatly  expanded  military  and  civilian  requirements 
have  out-stripped  supplies  of  iron  and  steel  scrap.  Many 
mills  are  operating  on  a  hand-to-mouth  basis  with  shut¬ 
downs  threatened  unless  they  get  more  scrap.  The  esti¬ 
mated  overall  rwjuirements  are  3,000  carloads  of  scrap 
every  day. 

Obsolete  machinery,  eejuipment,  and  junk  of  all  kinds 
littering  the  yards  and  premises  of  mining,  quarrying,  and 
c-onstruction  operations  constitute  an  untapped  wealth  of 
.scrap  metals  which  have  l)ecome  the  lifeblood  of  our  pro¬ 
ductive  effort.  Other  unused  metals  common  to  every  plant 
junk  pile  are  of  erjually  critical  importance.  Copper  and 
zinc  are  needed  for  cartridge  cases,  aluminum  for  airplanes, 
tin  for  food  containers  and  soldering  airplanes.  Scrap 
rubber,  Manila  rope,  burlap,  and  cotton  and  w(X)len  rags 
are  also  valuable  components  of  the  average  company’s 
scrap  accumulation. 

Tlie  collection  and  forwarding  of  scrap  to  established 
dealers  are  the  functions  of  every  industrial  plant  in  the 
nation,  not  only  to  support  the  increasing  stc*el  capacity, 
but  to  create  a  reserxoir  of  scrap  sufficient  to  tide  the  mills 
over  the  winter  months  when  collections  ordinarily  decrease. 
Mining  companies  are  especially  well  eejuipped  to  perform 
with  maximum  efficiency  and  effectiveness. 


New  Pipe«line  Construction 

During  the  fourth  epiarter  of  this  year,  the  Petroleum 
Administration  for  Defense  allotted  472,230  tons  of  steel 
pipe  for  the  construction  of  24  major  pipe  lines  stretching 
from  the  Gulf  Coast  to  the  industrial  East,  to  speed  the 
movement  of  petroleum  products  to  the  nation’s  industries 
and  homes.  Nine  of  the  new  lines  are  scheduled  for  com¬ 
pletion  this  year,  and  14  of  the  remaining  15  are  expected  to 
be  ready  for  use  by  the  end  of  the  third  quarter  of  1952.  The 
cost  of  this  new  construction  program  will  approximate 
3800,000,000. 

Keeping  up  with  construction  schedules  in  the  laying  of 
these  24  major  pipe  lines,  some  through  many  miles  of  diffi¬ 
cult  terrain,  will  require  the  use  of  large  quantities  of  indus¬ 
trial  explosives.  Explosives  manufacturers  are  prepared  to 
furnish  the  dynamites  and  blasting  accessories  needed  to 
help  speed  the  project  to  c-ompletion. 

Tke  C.  S.  Bureau  of  IVfines 

On  Noxember  10,  President  Truman  announced  the  ap¬ 
pointment  of  John  J.  Forbes,  chief  of  the  Health  and  Safety 
Division  of  the  U.  S.  Bureau  of  Mines,  as  the  director  of 
the  Bureau  to  succeed  Dr.  James  Boyd  who  resigned  to 
enter  private  industry.  The  announcement  described  Mr. 
Forbes  as  “one  of  the  world’s  foremost  mine  safety  experts 
and  an  outstanding  career  employe  in  the  Government 
Civil  Service.” 

The  appointment  will  be  submitted  for  approval  to  the 
U.  S.  Senate  at  the  next  session  of  the  Congress. 


A  29-Year  Safety  Record 

The  chief  inspector  of  the  Bureau  of  Explosives,  .Associa¬ 
tion  of  American  Railroads,  reports  that  during  the  year 
1950  there  were  no  deaths  or  injuries  to  persons  or  property 
which  were  chargeable  to  the  rail  transprrtation  of  indus¬ 
trial  explosives.  This  concluded  the  29th  consecutive  year 
in  which  this  record  has  been  maintained. 

We  salute  our  rail  carriers  on  their  magnificent  accom¬ 
plishments  in  the  safe  transportation  of  explosives  for 
industry. 

DON’TS 

Don’t  attempt  to  reclaim  or  use  fuse,  blasting  caps, 
electric  blasting  caps,  or  any  other  explosives  that  have 
been  water-soaked,  even  if  they  have  dried  out.  Consult 
the  manufacturer. 

Don’t  permit  any  paper  product  used  in  the  packing  of 
explosives  to  leave  your  possession.  Accumulations  of  fiber- 
Ixrard  cases,  paper  case  liners,  cartons,  or  cartridge  paper 
should  be  destroyed  by  burning  after  they  have  been  care¬ 
fully  examined  to  make  sure  that  they  are  empty. 


★ 

166 


A  MERRA  CHRISTAIAS  AND  A  HAI'I'A  NEW  A  EAR  EKDM  THE  EDITORIAL  .STAFF 

THE  EXPLOSIVES  ENCI.NEER  • 


★ 


NOVEMBER-DECEMBER,  1951 


Tunnel  blast  Number  Three,  involving  45,500  pounds 
of  dynamite,  was  tbe  lar^st  single  blast 
ever  made  on  the  Island  of  Cuba 

NELSON  WALL* 


Thk  Camoa  Quarry  owned  by  the 
Cia.  Pavimentos  Construcciones, 
S.  A.,  and  operated  under  the  man¬ 
agement  of  Carlos  M.  C^oroalles,  is 
the  largest  commercial  stone  operation 
on  the  Island  of  Cuba.  It  is  located 
about  36  kilometers  east  of  Havana 
on  the  National  Highway,  near  the 
town  of  Jamaica  in  Havana  Province. 
It  began  doing  business  in  1898  under 
the  name  of  the  Camoa  Quarry  Com¬ 
pany,  and  has  been  in  production 
uninterruptedly  e\er  since.  .\t  one 

•Chief  Engineer,  Barrenos  y  Equipos 
de  Cuba,  S.  A., 

Havana,  Cuba. 


time,  stone  was  shipped  from  its  plant 
to  various  cities  on  the  Florida  coast 
for  construction  purposes.  Like  all 
operating  quarries  in  Cuba  at  that 
time,  the  work  was  done  by  hand. 

In  1925,  under  the  management  of 
Jose  L.  R(K-h,  the  company  purchased 
two  4-cu.  yd.  steam  shovels,  three 
steam  hK-omotives,  and  fifty  dump 
cars.  These  acquisitions  inaugurated 
a  period  of  partial  mechanization.  In 
1949,  Mr.  Coroalles,  who  succeeded 
Mr.  Roch,  decided  to  install  new, 
modem  equipment  to  mechanize  the 
quarry  operations  more  completely. 
This  modernization  program  has  re- 


QUARRY  FACE:  The  formation  in  the 
quarry  working  face  is  a  hard,  abrasive, 
coquina-type  limestone  in  which  many  open 
slips  and  crevices  occur. 

suited  in  a  larger  tonnage  of  com¬ 
mercial  stone  being  produced  with 
greater  efficiency  than  ever  before. 

At  present,  the  principal  wjuipmcnt 
at  Camoa  Quarry  includes  a  2-cu.  yd. 
I..orain  Diesel  shovel,  two  18-ton  Mack 
dump  trucks,  one  H-10  .Allis-Chalmers 
bulldozer,  one  Gardner-Denver  D-99 
wagon  drill,  several  Gardner-Denver 
jackhammers  and  one  410-  and  one 
120-c.f.m.  stationary  air  compres.sors. 

Tunnel  Blasting  Adopted 

To  assist  with  the  mechanization 
and  modernization  program,  the 
quarry  management  called  in  Barrenos 
y  Equipos  de  Cuba,  S.  A.,  as  technical 
advisors  to  make  recommendations  on 
obtaining  increased  production  of 
broken  stone  in  the  quarry.  After 
careful  studies  of  possible  quarrying 
methods,  it  was  decided  that  a  trial 
tunnel  blast  be  made,  the  first  on  the 
Island  of  Cuba. 

This  first  tunnel  blast  at  Camoa 
Quarry  was  made  in  1950  and  the 
results  were  satisfactory.  Early  this 
year,  Mr.  Coroalles  again  called  up)n 
Barrenos  y  Erjuipos  de  Cuba,  S.  A.,  for 
consultation  and  study  and  a  second 
suc-cessfid  tunnel  blast  was  fired  on 
March  17,  1951.  This  article  sum¬ 
marizes  the  operating  procedures  fol¬ 
lowed  in  loading  and  firing  the  third 
and  largest  tunnel  blast  made  at 
Camoa  Quarry  under  the  direction  of 
Barrenos  y  E({uipos  de  Cuba,  S.  A. 

After  a  transit  survey  was  made  of 
the  quarry  face  and  surrounding  area, 
a  map  was  drawn  to  scale  to  show  the 
plan  and  sectional  views  of  the  rough 
and  rugged  tpiarry  face.  From  this 
map,  the  location  of  the  portal  and 
the  length  of  the  tunnel  stern  and 
wings  were  decided  upon.  Scaling  the 
rpiarry'  face  above  the  portal  and  level¬ 
ing  the  quarry  floor  to  grade  in  front 
of  the  proposed  tunnej  were  begun 
on  June  1,  1951. 

Hard,  Abrasive  Limestone 

The  Rock  at  the  Camoa  Quarry  work¬ 
ing  face  is  a  coquina-type  limestone 
composed  of  marine  fossils  and  shell 
fragments.  Geologists  claim  that  this 

(Continued  on  page  179) 
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CAMOA  TUNNEL  BLAST  NO.  3 
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Po<k«t 

Dynamite 

Chor9t$ 

No. 

1  . 

.  7,200 

tbs. 

No. 

2  . 

.  3,800 

lbs. 

No. 

3  . 

.  3,800 

lbs. 

No. 

4  . 

.  3,800 

lbs. 

No. 

5  . 

.  3,800 

lbs. 

No. 

6  . 

.  3,800 

lbs. 

No. 

7  . 

.  3,800 

lbs. 

No. 

8  . 

.  3,800 

lbs. 

No. 

9  . 

.  4,200 

lbs. 

No. 

10  . 

.  7,500 

lbs. 

Total . 

.  45,500 

lbs. 

PACKAGED  SCREENINGS:  Slone  screenings  were  packed  into 
heavy  kraft  paper  bags  for  use  as  stemming  material  between 
the  loaded  pockets  of  dynamite  in  the  tunnel. 


DYNAMITE  IN  PLACE:  A  charge  of  3,800  pounds  of  Ilercomite 
dynamite,  in  4H  by  24-in.  cartridges,  has  been  loaded  compactly 
into  No.  2  pocket  in  the  left  wing  of  the  tunnel. 


STEMMING  IN  PL.ACE:  A  close-up  of  the  bags  filled  and  stacked 
in  the  tunnel  for  stemming  between  tbe  dynamite  charges. 


AT  THE  PORTAL:  A  workman  shoveled  dry  screenings  into  the 
portal  of  the  tunnel,  preparatory  to  filing  the  blast. 
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FOLSOM  DAM  ANO  RESERVOIR 


DRAINAGE  AREA  1875  SQ.  MUXS 
GROSS  CARKCITY 1 000  000  ACRE  FEET 
GROSS  Foot  EiraOION  JNk  466  FEET 
RESERMW  AREA  IISOO  ACRES 

DAM  AND  AUXHJARY  OWES 
GROSS  LENGTH  23000  FEET 
MAX.  HEIGHT  340  FEET 


MORMON  ISLAND 

*  ^San^^ 

DU  AU  n- / 

^  hereA 


UNDER  CONSTRUCmON  BT 

CORPS  OF  ENGINEERS 

U.  S.  ARMY 
SACRAMENTO  DISTRICT 


A  Multiple  Purpose  Dam  to  serve  caufornia  by 

1  OTNSERVING  water, BV  CONTDOLUNC  RjOOOS  AND  BY  THE  ^  “  . . ■  »  ■ 

i  I  PRODUCTION  Of  POftBt.  TYPE  OFODMSTRUCTOH  FEATURES  A 
i  I  CDMCRETE  RWBT  SECTION  WTTN  EARTH  FU  WING  DAMS  ANO  OIOS 


THE)  STORY  IN  A  NUTSHELL:  This  sign  erected  at  the  entrance  to  the  project  area  graphically  portrays 
the  location  of  Folsom  Dam  and  appurtenant  structures  and  the  whys  and  wherefores  of  its  construction. 

A  review  of  some  of  the  details  involved  in  constructing  the  $65,000,000 
multiple-purpose  dam  and  appurtenant  structures  on  the  American  River 


IN  the  1860’s,  prospectors  by  the 
thousands  came  to  California’s 
Sacramento  N'alley  in  a  mad  search 
for  gold.  Thev  tore  up  the  land,  dug 
out  the  gold,  and  vanished,  leaving 
waste  behind. 

The  next  major  dishirbanc'e  to  the 
land  in  the  area  was  caused  by  the 
Am«*rican  River.  Coming  down  off 
the  California  mountains  during  the 
rainv  seasons  with  the  force  of  a 
p>werful  eiplosixe,  it  tore  tnrough  the 
unprotected  vallevs  carrying  the  crops 
*7TT1  Melrose  .\veniie, 

Uoll\woo<l.  Califoniin. 


ROBERT  LEE  BEHME* 

as  it  went.  Many  of  the  old-timers 
sighed  and  wished  again  for  the  more 
gentle  destruction  of  the  gold  miners. 

With  the  completion  f)f  Folsom 
Dam  and  appurtenant  structures,  a 
new  and  different  kind  of  gold  is  com¬ 
ing  to  the  Sacramento  Valiev  in  the 
form  of  controlled  irrigation  water  for 
the  farmers;  flood  cxintrol  for  the 
land  owners;  additional  hydroelectric 
jwwer  for  all  the  residents  of  the 
\  alley;  and  added  recreational  features 
for  the  pt'ople  of  Sacramento  and  the 
many  smaller  Sierra  c-ornmnnities. 

Sex  cral  years  ago.  the  Folsom  Dam 


was  planned  as  a  section  of  the  United 
States  Bureau  of  Reclamation’s  huge 
(’entral  X’alley  Project.  The  plans 
were  filed  in  the  Burr-aii’s  headquar¬ 
ters,  to  await  the  necessary  authority 
and  funds  to  carry  to  c-ompletion  this 
dream  of  the  California  farmers. 

Together  with  the  U.  S.  Army  Corps 
of  Engineers,  the  Bureau  realized  that 
much  of  the  foodstuffs  of  the  United 
States  came  from  the  Sacramento  and 
Central  \’alley  of  California— grapes, 
corn,  cotton,  and  wheat.  'The  golden 
dream  of  the  Central  Valley  Project 
has  been  approaching  reality  for  some 


time  and,  just  recently,  water  released 
from  Shasta  Dam  flowed,  for  the  first 
time,  through  the  extensive  canal  sys¬ 
tem  of  the  central  and  southern  por¬ 
tion  of  the  Central  \’allev  Project. 
Section  by  section,  the  Bureau’s  huge 
task  has  been  drawing  nearer  to  final 
completion.  While  the  Folsom  Dam 
is  not  the  final  step  in  this  great  proj¬ 
ect,  it  is  one  additional  link— a  link 
badly  needed  by  the  immediately 
adjacent  communities  for  protection 
against  fl(X)d  damage  and  as  a  reser¬ 
voir  to  fill  the  need  for  wiiter. 

Where  the  north  fork  of  the  .Amer¬ 
ican  River  joins  its  parent  stream,  just 
above  California’s  State  Prison  at 
Folsom,  the  Bureau  of  Reclamation 
and  the  Army  Corps  of  Engineers  are 
superv  ising  the  construction  of  a  65- 
million-dollar  flood  control  and  irriga¬ 
tion  dam  and  hydroelectric  power 
plant  project. 

Five  Conlrartors  on  the  Job 

D  and  H  Construction  Company 
with  M.  H.  Hasler  Company  of  Santa 
.Ana,  California,  is  working  on  the 
Mormon  Island  earth  fill  auxiliary 
dam  across  from  the  upstream  river 
section.  T.  E.  Connolly,  Inc.,  of  San 
Francisco,  is  now  excavating  the  inlet 
and  outlet  channels  preparatory  to 
driving  the  diversion  tunnel  through 
the  right  abutment  of  the  main  Folsom 
Dam,  ’The  Connolly  forces  recently 
completed  a  small  diversion  tunnel  in 
connection  with  an  earth  fill  auxiliary 
dam,  II.  Earl  Parker  Company  of 
Marysville,  California,  is  excavating  in 
the  right  and  left  abutment  sections  of 
the  main  dam.  Downstream,  Guy  F, 
.Atkinson  Company  of  San  Francisco 
is  excavating  in  the  tailrace  channel 
area  and  the  site  for  the  powerhouse, 
.A  contract  for  the  construction  of  the 
main  dam  was  awarded  on  .August 
31,  1951,  to  a  combinah'on  of  two 
eastern  companies.  Savin  Construction 
Corporation  of  East  Hartford,  Con¬ 
necticut,  and  Merritt-Chapman  & 
Scott  Corporation  of  New  York  City. 
Preliminary  work  on  this  contract  was 
started  in  October.  .All  work  on  the 
project  is  under  the  supervision  of 
the  U.  S.  .Army  Corps  of  Engineers. 

The  diversion  hinnel  on  which  the 
T.  E.  Connolly  crews  are  working 
has  been  designed  with  an  unusually 
large  flow  capacity  because  of  the 
amazing  flow  range  of  the  American 


DRILLING:  To  avoid  shattering  the  formation  at  bedrock  level,  Parker  crews  drilled  holes 
12  ft.  deep  on  4-ft.  centers  for  blasting  in  the  left  abutment  area. 


TYPICAL  BLAST:  Blasts  in  tl>e  right  abutment  were  loaded  with  relatively  heavy  charges 
of  dynamite  to  compensate  for  loss  of  energy  through  seams  in  the  decomposed  formation. 
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River.  During  the  dry  months  be¬ 
tween  May  and  December,  the  river 
has  an  average  flow  of  about  200  cu. 
ft.  a  second.  When  the  rainy  season 
takes  over  and  the  snows  melt  in  the 
spring,  it  has  bt'en  known  to  flash  to 
over  200,000  cii.  ft.  a  second.  Because 
of  the  predictable,  but  uncertain,  flow 
range,  the  .\rmy  Engineers  have 
designed  the  diversion  tunnel  to  carry 
12,000  cu.  ft.  a  second  as  a  safety 
margin  during  the  dry  season. 
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.\FTEK  \  B1..\ST!  \  2-cu.  yd.  Northwest  hOI)  power  shovel  was  put  to  work  by  the  Parker 
Company  forces  to  excavate  and  load  out  blasted  material  in  the  south  end. 


JOB  INSPECTION:  H.  Earl  Parker  Company  supervisors,  left  to  right,  Erwin  Poston,  shift 
foreman;  .Al  Wear,  powder  foreman;  and  P^d  Bell,  general  superintendent. 


The  Connolly  Operations 

The  T.  E.  Connolly,  Inc.,  workmen 
are  excavating  in  the  inlet  and  outlet 
channel  areas  for  the  diversion  tunnel. 
Excavation  in  the  tunnel  has  not  begun 
as  yet.  The  upstream  portal  of  the 
tunnel  is  alxuit  ii  mile  above  the  abut¬ 
ments.  The  tunnel  will  bore  under 
the  right  abutmi'iit  about  .50  ft.  below 
the  estimated  final  abutment  excava¬ 
tion.  While  construction  is  under  way, 
the  portals  of  the  tunnel  are  protected 
from  the  river  by  dikes  which  are 
high  enough  to  provide  flood-level 
safety.  The  downstream  end  of  the 
tunnel  will  also  rerpiire  an  earth  fill 
dike  to  protect  the  workmen.  After 
the  tunnel  is  completed,  the  main 
dam  amtractor  will  remove  the  dikes 
and  divert  the  stream  into  the  tunnel, 
;uid  build  two  cofferdams  across  the 
river  bed  behind  the  tunnel  openings. 
Water  will  be  pumped  out  of  the  river 
bed  between  the  cofferdams  while 
the  work  on  the  dam  foundation  is  in 
progress.  When  the  main  dam  is  com¬ 
pleted,  the  tunnel  will  be  pli^gged 
and  the  river  water  redirected'  into 
the  channel. 

Connollvs  crews  are  making  initial 
excavations  at  a  point  alxuit  H  mile 
south  of  the  highway  and  the  .\rmy 
Engineers’  office.  .\t  the  time  of  the 
writer’s  visit,  the  portal  cut  was  almut 
halfway  to  final  depth.  'The  com¬ 
pleted  portal,  which  will  measure  9-3 
ft.  in  di'pth  and  22.5  ft.  in  length,  will 
require  about  a  200-ft.  top  width  cut. 
'The  cut  will  be  carried  on  a  1-to-l 
slope  to  a  reipiired  width  of  2.5  ft. 
at  the  invert  grade. 

The  Connolly  Company  forces  are 
loading  material  from  the  pit  with  a 
2fi-cu.  yd.  SOD  Northwest  shovel. 
Three  end-dump  Eiiclids  and  four 
24-cu.  yd.  nx'k-bodied  trucks  are 
loaded  by  the  shovel  operator  under 
the  direction  of  a  spotter  who  directs 


\  . 


thf  mo\einent  of  all  the  vehicles,  for 
more  efficient  operation. 


Drilling;  anil  Blatiling 

The  material  in  the  portal  excava¬ 
tions  xaries  from  disintegrated  granite 
intermixed  with  large  granite  boul¬ 
ders  to  solid  granite.  Drilling  oper¬ 
ations  in  the  cut  are  being  carried 
out  with  12  Ingersoll-Rand  D.A-30’s 
and  eight  Garduer-Denver  jackham¬ 
mers,  plus  a  30  Caterpillar  jumbo  with 
a  bar  mounted  on  the  back  holding 
four  0.4-30  Ingersoll-Rand  drifters. 
The  Caterpillar  jumbo  setup  accounts 
for  1,.5(X)  to  2,(X)0  ft.  of  vertical  holes 
per  shift.  Approximately  150  holes  on 
4-ft.  centers  are  drilled  on  every  lift. 
The  holes  are  12  ft.  deep  and  IM  in. 
in  diameter.  The  drills  are  erjuipped 
with  Crucible  steel  and  Ingersoll-Rand 
series  113  and  115  insert  bits. 

.\fter  a  round  is  drilled,  the  holes 
are  loaded  with  Hercomite*  2  dyna¬ 
mite  on  a  ratio  of  X  to  1  lb.  to  1  cu.  yd. 
of  material  in  place.  The  charges  are 
primed  with  Hercules*  Electric  Blast¬ 
ing  Caps.  The  top  three  feet  of  each 
hole  are  stemmed  with  drill  cuttings. 
When  ready  to  blast,  the  cap  leg  wires 
are  connected  in  parallel  series  and 
the  charges  are  detonated  from  a  220- 
\olt  station  located  about  200  yds. 
aboxe  the  cut.  .An  average  of  two 
blasts  is  fired  every  24  hours.  Each 
blast  yields  from  3^  to  4.50  cu.  yds. 
of  frroken  material.  .Approximately 
1  3  of  the  fractured  formations  has 
•Ri-C.  L’.  S.  I>af.  OH. 


WET  GOING:  Some  of  the  workmen  on  (he  Atkinson  contract  had  to  stand  in  two  inches  of 
water  while  operating  wagon  drills  *4  mile  downstream. 


H.  Earl  Parker  Company 

About  }*  of  a  mile  downstream,  the 
H.  Earl  Parker  Company  workers  are 
e.xcavating  in  the  right  abutment  area. 
The  primary  excavation  in  connection 
with  the  right  and  left  abutments  was 
completed  last  year,  by  Hawley  & 
Rarnlose  and  Hawley  Construction 
C.’ompany  of  Los  Angeles,  under  a 
contract  with  the  Army  Engineers. 
This  contract  consisted  of  excavating 
and  removing  approximately  240,000 
cu.  yds  of  material.  Starting  opera¬ 
tions  in  February,  1951,  under  a  new 
contract,  the  Parker  crews  are  busy 
(Continued  on  page  18.3) 


“HOW  ABOUT  THIS?":  Charles  Ray,  project  superintendent  on  the  Connolly  contract, 
discusses  with  his  blasting  foreman  the  loading  of  dynamite  in  bad-breaking  ground. 


to  be  reblasted  because  of  the  many 
seams  and  boulders  that  have  to  be 
contended  with. 

.Air  for  the  drills  is  supplied  by  an 
1,800-c.f.m.  Ingersoll-Rand  stationary 
compressor  which  is  installed  on  a 
hill  directly  above  the  working  area. 
The  compressed  air  is  piped  to  the 
drills  in  .standard  galvanized  tubing. 


Connolly’s  crews  are  working  only 
a  short  distance  from  H.  Earl  Parker 
Company’s  crews,  and  both  companies 
dump  .spoil  material  in  a  joint  fill  area. 
The  fill  is  proxidiug  riprap  for  the 
riverbank  above  the  dam. 

The  Connolly  Company  operations 
are  directed  by  Earl  Walsh,  project 
manager,  assisted  by  Charles  Ray, 
projt'ct  superintendent,  and  Jik*  Bar¬ 
nett.  project  engineer.  Mark  Foster  is 
master  mechanic  on  this  job,  and  Joe 
Brown,  Brandy  Hall,  and  Tex  Durham 
are  the  walkers. 
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skillful  Blasting 
Demoliskes  Hui^e 
Reinfopced-  Concrete 
Struetupes 


TUI-  u.  s.  navy's  decision  to  remove 
a  dirigible  hangar  1,090  ft.  long, 
220  ft.  wide,  and  180  ft.  high,  at  its 
base  in  South  Weymouth,  Massachu¬ 
setts,  set  the  stage  for  a  local  coir- 
tractor  to  demonstrate  the  ec'onomy 
and  efficienc)-  »)f  blasting  with  indus¬ 
trial  explosives  on  demolition  projects. 

In  accord  with  its  expansion  pro¬ 
gram,  \avv  officials  found  it  necessary 
to  remove  the  hangar  to  make  way 
for  runways  to  accommodate  the 
modern  type  of  jet  aircraft  to  be  based 
at  the  South  W’evmouth  airfield.  The 
hangar,  built  in  1942.  was  the  largest 
wix)den  suspension  building  in  the 
world.  It  was  faced  at  troth  ends 
with  huge  structures  of  reinforced 
concrete  and  steel.  Tlu-  job  of  re- 
mox  ing  these  structures  was  awarded 
to  Uriel  O.  MacDonald,  a  contractor 
of  Braintrc'e,  Massachusetts,  who 
specializes  in  drilling  and  blasting. 

Job  Requirement)* 

The  first  work  done  on  the  contract 
was  at  till-  south  end  of  the  hangar, 
inxoKing  the  remoxal  of  four  rein- 
forced-concrete  pillars,  each  20  by  20 
bv  1.80  ft.,  weighing  .500  tons  a  pillar. 
*28  C^oimiuTcial  Street, 

East  Braiiitrix*  84,  Mass. 
tKeg.  U.  S.  Pat.  Off. 


The  pillars  supported  a  box  beam 
across  the  top,  of  the  same  material, 
weighing  .300  tons.  Within  this  mass 
of  ettnerete  were  six  overlapping  steel 
and  asbestos  doors,  each  3  ft.  thick, 
and  each  weighing  72  tons.  The  entire 
structure  to  be  removed  represented 
a  total  weight  of  about  2,800  tons. 

The  contractor’s  crew  moved  onto 
the  job  and,  using  an  Ingersoll-Kand 
wagon  drill  eejuipped  with  a  J-50 
hammer,  drilled  .380  holes  in  the  front 
part  of  the  pillars.  They  were  located 
15  ft.  above  another  series  of  drill 
holes  in  the  back  part  of  the  pillars. 
This  was  done  to  direct  the  fall  of 
the  structure  forward  when  the  blast 
was  fired.  In  addition  to  the  380 
holes,  a  series  of  longer  length  holes 
was  drilled,  extending  into  the  struc¬ 
ture  from  a  height  of  3  ft.  in  the  rear 
to  16  ft.  in  the  front.  Drilling  oper¬ 
ations  were  completed  in  one  week. 

The  First  Blast 

Each  long  hole  was  loaded  with 
ten  cartridges  of  Hercules^  Dynamite, 
11*  by  8  in.,  and  each  short  hole  with 
X  of  a  cartridge.  Total  dynamite 
loaded  was  525  pounds.  The  dynamite 
in  each  hole  was  primed  with  a  Her¬ 
cules^  Electric  Blasting  Cap. 


When  the  “all  clear”  signal  was 
gixen,  the  contractor  fired  the  blast 
and  the  massive  structure  heaved  for¬ 
ward  and  tumbled  toward  the  earth 
in  a  great  cloud  of  dust.  After  the 
atmosphere  had  cleared,  a  huge  mass 
of  broken  and  twisted  steel  and  con¬ 
crete  was  deposited  on  the  ground 
away  from  the  hangar. 

The  Serond  Blast  ' 

The  contractor’s  second  assignknent 
called  for  drilling  and  blasting  the 
concrete  pillars,  the  box  beam  across 
the  top,  and  the  doors  at  the  north 
end  of  the  hangar.  The  total  weight 
of  these  units  was  2,.3(X)  tons.  Holes 
were  drilled,  loaded,  and  fired  in  the 
same  manner  as  on  the  first  assign¬ 
ment,  using  similar  ecpiipment  and 
materials.  The  second  blast,  involving 
475  pounds  of  Hercules  Dynamite, 
was  another  successful  accomplish¬ 
ment  by  -Mr.  MacDonald  in  a  series 
of  projects  reejuiring  precision  blasting 
with  industrial  explosives.  It  moved 
the  huge  pillars,  cross  beam,  and 
doors  out  and  away  from  the  hangar, 
to  come  tumbling  down  onto  the 
ground,  a  twisted  and  broken  mass 
of  wTeckage.  The  debris  was  removed 
by  Fellsway  Wrecking  Company. 


A  brief  summary'  of  tbe  Jetails  involved 
in  a  demolition  project 
in  South  Wej'mouth,  Massachusetts 


f 

CHARLES  RICHARD* 
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THE  HANC.4R:  The  Navy's  hangar  in  South  Weymouth,  Massachu¬ 
setts,  built  in  1942,  was  1,090  ft.  long,  220  ft.  wide,  and  ISO  ft.  high, 
the  largest  wooden  suspension  building  in  the  world. 


70X7 


LEFT:  Hlien  the  dust  had  settled,  the  spectators  moved  in  for  a  look 
at  the  heaped-up  wreckage  in  front  of  the  hangar. 
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RIGHT:  This  view  of  the  south  end  of  the  hangar  after  the  blast 
shows  the  interior  of  the  wooden  suspension  building. 
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(IKRKMONIKS  BF3G1N:  When  the  employes  were  seated  in  the  bleachers  and  the  speakers  had  taken  their  places 
on  the  improvised  stand,  the  program  was  opened  with  the  raising  of  the  flags. 


ROGERS  CITY  QUARRY 
WINS 

NATIONAL  SAFETY  HONORS 


IVlielii^an  Limestone  6e  Chemieal  Company's  quarry  employes  win 
the  Sentinels  of  Safety  trophy  with  a  record  of  1,273,376 
man-hours  of  work  in  1950  without  a  lost-time  accident 


Mk:iik;an  li.mkstonk  &  c:hkmical 
fX)M  paw’s  limestone  (juarry  at 
Kogers  Catv,  Michigan,  was  operated 
for  a  total  of  1,273,376  nian-honrs  dur¬ 
ing  1950  with  no  disabling  injuries. 
This  remarkable  accident-free  rect)rd 
won  top  safety  honors  in  a  group  of 
211  (jiiarries  enrolled  in  the  National 
Safety  C>’ompetition  of  1950. 

Officials  of  the  company  paid  tribute 
to  their  victorious  (juarrymen  in  cere¬ 
monies  at  the  Rogers  City  property 
on  July  19.  Bleacher  seats  were 
erected  in  the  area  between  the 
cruslu-r  house  ainl  the  machine  shop, 
and  a  railroad  flat  car,  decorated  with 
red.  white,  and  blue  bunting  and  the 
Sentinels  of  Safety  flag,  was  utilized 


Johnson,  district  engineer  for  the  U.  S. 
Bureau  of  .Mines,  as  the  first  speaker. 
Mr.  Johnson  complimented  each  man 
in  the  rpiarry  organization  on  the 
impressive  safety  record  made  by  the 
group  in  1950.  He  e.xplained  how  the 
National  Safety  Competition  was  c-on- 
ducted  by  the  Bureau  in  Washington, 
and  told  of  the  significance  of  the 
Sentinels  of  Safety  trophy  and  flag 
in  the  contest.  “There  were  566  min¬ 
eral  operations  in  the  United  States 
entered  in  the  1950  competition.  Of 
these  566  enrolled  contestants,  172 
reported  no  lost-time  injuries.  'This 
represented  a  total  of  16fi  million  man¬ 
hours  of  work.  In  your  group,  211 
quarries  were  entered  in  the  cwitest 


as  a  s|H‘akers'  platform  and  band¬ 
stand.  .\s  the  quarry  and  plant  em¬ 
ployes  were  finding  seats  in  the 
bleachers  and  the  sjx‘akers  were 
taking  their  places  on  the  stand,  the 
Rogers  City  band  entertained  with  a 
half-hour  concert. 


Flag  Raining  Openn  Program 

The  ceremonies  were  opened  with 
the  raising  of  Old  Glory  and  the  Sen¬ 
tinels  of  Safety  flag,  after  which 
Joseph  N’alentin,  manager  of  opera¬ 
tions,  Calcite  Division,  extended  con¬ 
gratulations  to  the  winning  quarry- 
men  from  everyone  associated  with 
the  Rogers  City  operation. 

Mr.  Valentin  introduced  John 


JOSEPH  A.  VALENTIN:  The  manager  of 
operations  of  the  Oalcite  Division  extends 
congratulations  to  his  quarrs’  associates  from 
everyone  in  the  local  organization. 


TROPHY  AWARDED:  John  A.  Johnson,  right,  representing  the  U.  S.  Bureau  of  Mines 
and  The  Explosives  Pmgineer,  awards  the  Sentinels  of  Safety  trophy  and  flag  to  George  R. 
Jones,  safety  director,  Calcite  Division,  representing  the  employes. 


R.  Jones,  safety  director  of  the  com¬ 
pany’s  Calcite  Division,  as  the  repre¬ 
sentative  of  tlte  local  (piarrv  employes. 
In  accepting  the  awards,  Mr.  Jones  ex¬ 
pressed  the  pride  and  pleasure  of  the 
Rogers  City  (jnarrymen  in  receiving 
such  outstanding  awards  in  a  nation¬ 
wide  safety  contest. 

Rrief  addresses  were  made  by  of¬ 
ficials  of  the  c-ompany,  including 
Irvin  L.  (dvmer,  president;  H.  S. 
Ia*wis,  \  ice  president,  operations;  and 
C.  F.  Platz,  sice  president,  sales. 
.Among  other  things.  President  (dvmer 
expressed  a  desire  to  spend  more  time 
at  Rogers  (,’itv  “where  mv  fellow- 
t'lnployes  of  many  years  are  contin¬ 


uing  to  do  a  good  job  at  making  safety 
and  production  rec-ords.  My  cxingrat- 
ulations  to  you  all.  1  wish  for  you 
many  more  successful  years  in  your 
accident-prevention  work.”  Mr.  Lewis 
remarked  that  he  hoped  “our  quarry 
operators  will  keep  on  making  records 
in  safety  on  the  job.  If  you  continue 
to  make  safety  an  important  item  in 
each  day’s  work,  the  records  will  take 
care  of  themselves.”  Mr.  Platz  said 
he  “was  not  surprised  when  the 
Rogers  City  employes  made  such  a 
remarkable  safety  rec-ord  last  year.  It 
has  long  been  a  habit  with  this  group 
of  rjuarrymen  to  always  come  through 
on  any  worthwhile  project.” 


and  111  of  them  had  perfect  safety 
records.  You  men,  with  a  record  of 
Iniving  working  1.273,376  man-hours 
without  a  disabling  accident,  easily 
won  the  top  honors. 

“In  your  23-year  histoix'  in  these 
annual  nationwide  safety  competitions 
you  have  won  first  honors  and  the  Sen¬ 
tinels  of  Safety  trophy  five  times— in 
1929,  19.32.  l'9.33.  19;34,  and  19.50. 
•Again  1  want  to  congratulate  you  on 
vour  splendid  achiexements.” 

Preoenlalion  of  T rophy 

-At  the  conclusion  of  his  remarks. 
Mr.  Johnson  presented  the  Sentinels 
of  Safetx’  trophy  and  flag  to  Ceorge 


% 


CHARLES  B.  SPENCER 


STEPHEN  D.  BECHTEL 


MOLES  AWARDS 


Stephen  D.  Bechtel  and  Charles  B.  Speneer  to  he  honored  at  the  twelfth  annual 
dinner-meeting  of  The  Moles  for  outstanding  eontrihutions  to  construction  progress 


in  civil  engineering.  Later,  during  the 
coihstriiction  of  fhxjver  Dam,  Mr. 
Bechtel  was  a  director  and  a  member 
of  the  exe-cutive  c-ommittee  of  Six 
Companies.  On  the  east  crossing  for 
the  San  Francisco  Bay  bridge,  his  com¬ 
pany  was  associated  with  Bridge 
Builders,  Inc.,  on  the  construction  of 
piers.  The  firm  was  also  one  of  a 
gioup  of  contractors  that  carried  on 
pre-V\'orld  War  II  defense  construc¬ 
tion  on  Wake,  Midway,  Guam,  Johns¬ 
ton,  and  the  flawaiian  Islands. 

During  World  War  II,  the  Bechtel 
company  built  numerous  industrial 
plants,  refineries,  air  bases,  and  a  sec¬ 
tion  of  the  Big  Inch  pipe  line  that 
carried  oil  from  Texas  to  the  eastern 
(Continued  on  page  187) 
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of  their  outstanding  contributions  to 
construction  progress.  Reservations 
received  to  date  for  the  dinner-meet¬ 
ing  indicate  that  more  than  1,0(K) 
prominent  contractors,  engineers,  and 
manufacturers’  representatives  will  be 
in  attendance. 


WHEN  members  and  guests  of  The 
.Moles,  a  New  York  association 
of  tunnel  and  heavy-c-onstniction  men, 
assemble  for  their  twelfth  annual  din¬ 
ner-meeting  in  the  Waldorf-.Ystoria 
hotel  February  6,  The  Moles  .\wards 
for  1952  will  be  officially  presented  to 
Stephen  D.  Bechtel,  president  of  The 
Bechtel  Corporation,  San  Francisco, 
and  to  Charles  B.  Spencer,  president 
of  Spencer,  White  &  Prentis,  Incorpo¬ 
rated,  New  York.  \  recent  announce¬ 
ment  bv  George  Ferris,  vice  president 
and  general  manager  of  Raymond 
(Concrete  Pile  Company,  New  Y’ork, 
and  chairman  of  the  association’s 
award  committee  stated  that  Mr. 
B«*chtel,  a  nonmember,  and  Mr.  Spen¬ 
cer,  a  member,  were  chosen  liecause 


Stephen  I).  Bechtel 

During  summer  vacation  months, 
Stephen  D.  Bechtel  learned  the  funda¬ 
mentals  of  the  construction  industry  on 
various  assignments  with  W.  A.  Bech¬ 
tel  Company,  his  father’s  organiza¬ 
tion.  Following  his  return  from  servic-e 
overseas  with  the  U.  S.  .4rmy  Corps 
of  Engineers  in  World  War  I,  he  was 
graduated  from  the  Unix’ersity  of 
California  in  1923,  with  a  B.S.  degree 


\ 


EXCELLENT  FRAGMENTATION:  This  photograph  taken  at  one  end  of  the  pile  of  broken 
limestone  after  the  tunnel  blast  is  representative  of  the  excellent  fragmentation  obtained. 


CAMOA  ©UARRY 

( CJontinued  from  page  169 ) 
particular  rock  mass  resulted  from  an 
upheaval  of  the  tK'ean  flttor  which 
(x;curred  during  the  formation  period 
of  the  island.  The  limestone  is  rather 
hard  and  somewhat  abrasive.  Because 
of  the  latter  condition,  carbide  insert 
drill  bits  were  used  during  most  of 
the  time  when  the  tunnel  stem  and 
wings  were  driven.  The  large  hill 
which  forms  the  quarry  face,  some¬ 
what  resembling  a  precipice,  is  cut  by 
a  series  of  slips  that  run  in  all  direc¬ 
tions.  Some  of  the  slips  are  open  and 
form  crevices  and  caves;  others  are 
recemented  with  calcite  crystals  or 
are  filled  with  a  sticky  red  mud. 
Drilling  operations  in  this  type  of 
limestone  are  difficult. 

The  rounds  for  blasting  in  tbe 
tunnel  stem  and  wings  were  drilled 
with  c'olumn-mounted  Gardner-Den- 
ver  drills  and  1-in.  hexagonal  drill  steel 
equipped  with  either  Timken  detach¬ 
able  or  Timken  carbide  insert  bits. 
A  10-hole  drill  round  was  used  to 
drive  the  tunnel.  Each  hole  was 
loaded  with  1  by  8-in.  cartridges  of 
Gelamite*  2X,  and  tbe  charges  were 
fired  with  blasting  cap  and  safety  fuse. 
About  4  ft.  of  tunnel  advance  were 
obtained  from  each  blast.  The  blasted 
rock  was  hand-loaded  into  wheel¬ 
barrows  and  transported  through  the 
tunnel  to  the  outside. 

Tunnel  Dimensions 

Quarry  production  was  maintained 
while  the  tunnel  was  being  driven- 
wagon  drill  and  secondary  blasting 
operations  were  carried  on  in  other 
parts  of  the  quarry.  The  time  required 
to  drive  the  tunnel  was  approximately 
60  days— it  was  aimpleted  September 
8,  1951.  The  stem  of  the  tunnel  was 
19.0  meters  deep,  the  left  wing  was 
35.0  meters  long,  and  the  right  wing 
was  21.5  meters  long.  It  was  decided 
to  use  Hercomite*  X  dynamite  in  4)j 
by  24-in.  cartridges  in  the  blast  and 
to  load  the  dynamite  in  ten  pockets 
in  the  tunnel  wings. 

To  detonate  the  charges  in  the 
tunnel,  four  strands  of  Reinforced 
Primacord  were  placed  in  the  stem 
and  wings  of  the  tunnel  before  tbe 
dynamite-loading  operations  began— 
two  strands  on  each  side  supported  by 
•Reg.  U.  S.  Pat.  Off. 


hooks  affixed  in  the  sides  of  the  tunnel. 
The  loading  of  the  explosives  began 
at  7:30  p.m.  Wednesday,  September 
12,  1951.  Tbe  pockets  in  tbe  wings 
were  loaded  acatrding  to  a  prear¬ 
ranged  schedule,  and  one  50-lb.  case 
of  Gelamite  1-X  dynamite  was  used  as 
a  primer  in  the  charge  in  each  pocket. 
A  total  of  45,500  lbs.  of  dynamite  was 
used,  and  tbe  pockets  were  loaded  as 
shown  in  the  accompanying  diagram. 
The  area  between  the  pockets  of 
dynamite  in  the  wings  and  all  of  the 
stem  of  the  tunnel  was  filled  solidly 
with  heavy  kraft  paper  bags  contain¬ 
ing  stone  screenings.  .Approximately 
20,0<K)  of  these  bags  were  used  to  take 
care  of  this  stemming  rerjuirement. 

Ix>adin|{  the  Tunnel 

The  work  of  loading  the  dynamite 
into  the  pockets  and  the  stemming 
activities  were  continued  around  the 
clock.  The  following  working  cycle 
was  followed;  one  man  was  stationed 
in  each  of  the  two  tunnel  wings  to 
load  the  explosives  or  the  stemming 
as  required;  three  men  handled  the 
wheelbarrow  details;  two  men  opened 
dynamite  cases;  two  men  filled  bags 
with  stemming;  one  foreman  super¬ 


vised  the  work  of  the  crew;  and  the 
author  was  in  charge  of  overall  oper¬ 
ations.  The  loading  time  for  placing 
an  explosives  charge  in  a  pocket  aver¬ 
aged  lit  hours. 

At  8:30  Saturday  morning,  Septem¬ 
ber  1.5,  1951,  the  tunnel  was  loaded 
and  stemmed,  representing  a  total 
working  time  of  62  hours. 

Results  Excellent 

Just  before  it  was  time  to  fire  the 
blast,  the  four  strands  of  Reinforced 
Primacord  extending  from  the  tunnel 
portal  were  tied  to  a  single  cross¬ 
strand  of  Primacord,  and  the  lead  wires 
were  strung.  When  everything  was  in 
readiness  for  firing  the  blast,  two  No. 
6  Electric  Blasting  Caps  with  6-ft.  leg 
wires  were  taped  to  the  cross-strand  of 
Primacord,  one  at  each  end.  The  caps 
were  hooked  up  in  series  and  con¬ 
nected  to  the  lead  wires  and  the  blast 
was  fired  at  3:25  p.m.  with  a  Hercules 
50-Cap  Blasting  \Iachine. 

The  blast  described  above  was  the 
largest  single  blast  fired  to  date  on 
the  Island  of  Cuba.  It  was  a  success 
in  every  detail.  A  total  of  125.000  cu. 
yds.  of  well-broken  stone  was  brought 
down  upon  the  (piarry  floor. 
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TALES  OF  A  GOLD  MINER 
LN  NICARAGUA 


By  C.  CAPI.FTON  SFMPLF. 


Del  vSrft 


i?a.mon 


ftta-lej 


Blnejieldg 


Some  ram  bl  ■  recolleetlons  of  mining  operations 

under  peacetime  and  wartime  adversities 


CONCLUSION 


A  FORM  of  ringworm  of  the  feet, 
known  more  familiarly  as  ath¬ 
lete’s  f(X)t,  is  prex  alent  in  unclergroiiiKl 
workings.  It  is  spread  in  the  change 
r<H)m,  and  the  fl(X)rs  there  should  be 
disinfected  daily  with  a  solution  of 
iMiiling  water  and  Creolin  Pearson  or 
Lvsol,  or  with  a  5-jK*r  cent  solution  of 
formalin  in  a  small  amount  of  any 
soap  powder  in  hot  water.  For  treat- 

•Dirwtor,  Enipresa  Zop(*l.  Apartacio  >52. 
San  Jose,  Costa  Rica. 
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ment  of  the  sores,  I  tried  seseral 
formulas,  one  of  which  was  a  mixture 
of  talcum  powder  and  from  1/5  to 
1  per  cent  of  o.wfjuinoline  benzoate. 
Kcpial  cpiantities  of  Ixirax.  boric  acid, 
sodium  perborate,  sodium  bicar¬ 
bonate,  zinc  stearate,  and  zinc  per¬ 
oxide  were  added  to  this  mixture  in 
any  combination  up  to  a  total  of  19 
per  cent,  with  the  talcum  powder  com¬ 
prising  80  per  cent  and  the  benzoate 
1  per  cent.  Such  a  powder  can  be 


issued  to  the  miners  in  small  enx  elopes, 
for  them  to  apply  themselves.  It  is 
ruhlx*d  into  the  infected  feet  and 
sprinkled  into  sh(K*.s  and  socks.  It  can¬ 
not  possibly  he  misused,  to  cause  any 
harmful  results. 

To  properly  treat  eye  injuries  or  in¬ 
fections,  the  wisest  course  is  to  send 
the  first-aid  crew  to  an  eye  specialist 
for  a  few  days’  training  and  instruc¬ 
tion,  even  though  he  may  reside  a 
three-day  journey  from  camp. 
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First-aid  rules  always  mention  the 
use  of  oil  in  the  eye  for  relief  from 
irritation  caused  by  gritty  substances. 
For  this  purpose  a  few  drops  of  castor 
oil,  olive  oil.  linseed  oil,  and  similar  oils 
have  been  recommended.  Whatever 
treatment  is  resorted  to,  all  solutions 
should  be  sterile,  and  every  instru¬ 
ment  used  should  be  sterilized.  The 
final  treatment  should  consist  of  a 
few  drops  of  a  20-per  cent  solution 
of  .\rgvrol.  One  or  tsvo  applications 
of  these  drops  nsuallv  will  clear  up 
all  cases  of  pink  eye,  a  very  common 
occurrence  in  some  places,  even  where 
there  is  no  hydrogen  sulphide  in  the 
water  or  in  the  mine  atmosphere.  It  is 
e.xcellent  as  an  eve  anHseptic  and 
relieves  almost  all  irritations. 

Earache  and  tiKithache  are  constant 
plagues.  Until  either  ache  can  be 
properly  attended  to  bv  a  doctor  or 
a  dentist,  it  is  advisable  to  hav«!  a 
physician  prescribe  a  supply  of  drops 
for  the  first-aid  kit.  Regardless  of  the 
Cfindition  of  aching  ears  or  teeth,  the 
cause  may  be  malaria. 

MnM|uil»e8  and  Fliet* 

It  is  practically  impossible  for  small 
industrial  concerns  to  take  e.vtensiye 
measures  to  eradicate  the  causes  of 
most  endemic  diseases.  In  combating 
mosrjuitoes,  about  all  that  can  be  done 
is  to  use  eyery  ayailable  means  to  pre¬ 
vent  them  from  becoming  infected  bv 
contact  with  a  person  suflFering  from 
malaria  or  othe*r  similar  diseases.  Con¬ 
versely,  efforts  should  be  made  to  pre¬ 
vent  persons  from  coming  into  contact 
with  infected  mo.srjuitoes.  Screens  are 
effectis’e.  provided  they  are  placed 
and  used  properly.  Mostjuitoes  are 
most  acti\  e  at  night,  and  beds  in  sleep¬ 
ing  quarters  should  be  protected  bv 
hanging  cloth  mosquito  bars  that 
reach  to  the  floor  in  loose  folds.  They 
should  l>e  let  down  well  before  dark 
and  sprayed  inside  and  outside,  both 
at  dusk  and  in  the  morning.  More  ef- 
fectise  than  the  hanging  cloth  mos- 
(juito  bar  is  a  light  wooden  frame  to 
enclose  the  bed.  It  should  reach  from 
the  floor  to  a  height  of  about  8  ft. 
and  be  provided  with  a  door.  The 
frame  should  be  covered  with  very 
fine  mesh  wire  to  become,  in  effect,  a 
small  room,  with  walls  and  ceilings 
of  screen  wire.  It  is  much  cooler  than 
the  conventional  mosquito  bar.  Out 


of  doors,  protection  may  be  obtained 
by  various  effective  lotions  and  oint¬ 
ments  that  may  be  bought  in  bulk  at 
low  prices. 

Flies  are  much  more  difficult  to  con¬ 
trol.  The  usual  5-  and  10-per  cent 
.solutions  of  DDT  are  effective  if  used 
on  warm  white  surfaces,  especially 
when  the  sun  is  shining  on  them. 

Roarhett  and  Fleas 

Roaches  are  hard  to  kill,  before  the 
war,  sodium  fluoride  or  silico-fluoride 
powders  were  the  most  effective 
means  of  control.  But  the  use  of  DDT 
eliminates  them  completely.  Not  only 
walls  and  ceilings,  but  floors  should 
be  c-oated.  Window  and  door  frames 
should  be  sprayed  with  a  10-per  cent 
solution. 

.Another  infestation  that  is  prevalent 
in  these  countries  is  the  chigoe,  or 
chigger  flea,  that  burrows  into  one’s 
toes,  causing  painful  results.  The  fleas 
may  be  remos  ed  with  h  sterile  needle, 
much  like  taking  out  a  splinter.  A 
.solution  of  potassium  permanganate 
is  applied  as  a  disinfectant.  If  shoes 
Ijec-ome  infested,  a  few  balls  of  naph¬ 
thalene  should  be  left  in  them  over¬ 
night.  In  camps  where  the  floors  are 
bare  soil  or  wood,  an  abundant  spray 
with  10-per  cent  DDT  may  be  used. 
If  neglected,  the  infestation,  both  of 
the  feet  and  the  flixirs.  may  become 
very  serious. 

Fleas  are  controlled  effectively  by 
DDT  preparations,  preferably  in 
powder  form.  Kerosene,  sulphur,  and 
naphthalene  are  also  effective,  bet 
special  powders,  such  as  Pulvex, 
should  be  used  on  animals.  Shake  the 
powder  well  into  the  hair  between  the 
shoulders  of  cats  and  dogs,  and  onto 
the  places  where  they  sleep.  The  pow¬ 
ders  may  be  rubbed  on  human  ankles 
and  legs,  for  fleas  generally  climb  up 
from  floors. 

Ticks  and  mites,  or  similar  very 
small  creatures  bright  red  in  color, 
are  only  slightly  affected  by  DDT 
preparations.  Not  only  are  they  car¬ 
riers  of  serious  diseases,  but  they  may 
be  very  painful.  A  bath  from  the  waist 
down  in  hot  water  with  plenty  of  soap 
and  Lysol  or  Creolin  Pearson  is  effec- 
ti\e  in  removing  them  and  in  keeping 
them  off.  Care  should  be  taken  not  to 
rinse  off  the  water,  rather  let  it  drv 
from  contact  with  the  air  or  use  a 


towel  lightly.  These  little  animals 
rarely  bother  a  person  above  the  waist¬ 
line.  Their  bites  become  infected 
easily  even  though  the  animals  have 
Ix'en  removed.  Nowadays,  an  oint¬ 
ment  of  penicillin  is  effective  for  tak¬ 
ing  care  of  such  infections. 

Anta  and  Rata 

The  control  of  ants  may  be  carried 
to  complete  elimination  by  painting 
doors  and  windows  w’ith  DDT.  Also, 
preparations  of  sweetened  thallium 
sulfate  or  sodium  arsenite,  placed  in 
small  tins  that  are  cox’ered  and  punc¬ 
tured  with  holes  through  which  the 
ants  can  enter,  are  useful.  The  effect 
is  not  to  kill  them  immediately,  but 
after  contact  they  return  to  their  nests 
and  die.  .At  the  same  time,  they  carry 
death  to  others  in  the  nests.  For  out¬ 
door  ants  that  infest  gardens,  carbon 
tetrachloride  may  be  poured  into 
openings  that  lead  to  the  nests.  Cy- 
anogas  may  also  be  used. 

Rats  carry  disease  and  are  infested 
with  disease-carrying  in.sects.  They 
are  apt  to  multiply  to  great  numbers 
in  and  around  mine  workings.  They 
gain  access  to  warehouses  and  destroy 
stored  materials,  not  necessarily  food 
supplies.  No  one  method  is  sufficient 
for  their  control  or  elimination.  Rats 
must  be  combated  with  every  variety 
of  exterminant  that  can  be  found. 
Most  older  rats  resist  offers  of 
poisoned  food  unless  made  incautious 
by  exposing  to  them  a  harmless  food 
that  later  is  to  be  mixed  with  poison. 
Fish  seems  to  be  one  of  the  baits  that 
are  least  resistible.  It  may  be  poisoned 
with  barium  carbonate,  antu,  red 
sijuill,  phosphorous,  and  arsenical 
preparations.  Finally,  keep  plenty  of 
well-fed  cats  around.  Contrary  to 
popular  opinion,  cats  do  not  hunt  for 
food  as  such  but  for  the  sport  of  the 
hunt.  If  hungry,  they  will  permit  rats 
to  run  over  them;  if  well  nourished, 
they  will  prowl  about  during  the  night 
hours  and  eliminate  not  only  rats, 
mice,  and  rabbits,  but  any  of  the 
smaller  animals  that  move, 

Fumijiating  Native  Houttei* 

Whenever  changes  of  occupants 
of.-cur  in  mining  camps,  it  is  necessary 
to  fumigate  the  native  houses.  This  is 
also  done  whenever  sanitary  inspec¬ 
tions  indicate  the  need.  While  cyano- 
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by  some  protective  coating.  My  per¬ 
sonal  preference  is  for  aluminum 
paint,  and  “millboard”  enamel  for  the 
inside  surfaces,  except  on  suitcases. 
An  insecticide  may  be  incorporated 
with  the  paint  if  compatible.  Usually 
it  is  more  effective  to  apply  the  insecti¬ 
cide  separately. 

Clothing  should  be  thoroughly- 
dried  and  ventilated  before  placing  in 
a  closed  space.  For  further  protection 
against  mold,  a  heating  element 
should  be  introduced.  If  electric  cur¬ 
rent  is  available,  use  a  40-watt  lamp 
in  a  cleat  receptacle  screwed  to  the 
bottom  board,  protected  by  a  standard 
wire  lamp  guard  to  keep  clothing 
from  being  burned. 

Bookcases  should  be  heated  in  a 
manner  similar  to  wardrobes.  It  is 
easy  to  adapt  a  standard  wire  heating 
coil  in  them,  to  run  across  the  entire 
back  just  Ijeneath  the  lowest  shelf. 
The  shelves  should  not  extend  all  the 
way  to  the  back.  Books,  loose-leaf  file 
covers,  whether  of  real  or  artificial 
leather,  may  be  protected  from  mold 
by  a  coating  of  shellac.  For  the  pro¬ 
tection  of  leather  goods  such  as  shoes, 
luggage,  saddles,  belting,  etc.,  the 
U.  S.  .Army  Quartermaster’s  Depart¬ 
ment  uses  cyclohexanone  (practical) 
10  per  cent,  para-nitrophenol  (tech¬ 
nical)  2  per  cent,  neatsfoot  oil  10  per 
cent,  mineral  oil  10  per  cent,  tetra- 
chlorethvlene  ( technical )  68  per  c-ent. 

Production  Beyond  Expectations 

.A  mining  company  entirely  depend- 
dent  upon  a  single  property,  no  matter 
how  prosperous  it  may  be  temporarily, 
is  like  a  farm  with  undiversified  crops, 
or  a  small  country  dependent  upon  a 
single  exportable  product.  Experience 
has  led  companies  that  operate 
immense  deposits  and  treat  thousands 
of  tons  daily  to  recognize  this  as  an 
axiom  of  the  mining  business.  In  the 
case  of  miniscule  deposits,  failure  to 
realize  this  fact  is  amateurish.  In  our 
case,  the  specific  goal  had  been 
attained  in  two  years.  Expectations 
had  been  exceeded  and  production 
had  continued  at  a  modest  profit  for 
two  years  longer  than  had  been  antic¬ 
ipated.  It  marked  the  only  time  in 
the  135-year  history  of  the  district 
that  such  an  achievement  had  been 
accomplished. 

The  End 
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gen  is  an  effective  agent,  it  is  too 
dangerous  to  place  in  inexpert  hands. 
“Heavy”  gasoline  is  too  apt  to  cause 
a  fire.  To  do  the  job  properly,  fumiga¬ 
tion  calls  for  exposure  for  several 
hours,  sometimes  for  an  entire  day. 
■A  fairly  tight  enclosure  is  a  requisite. 
Sulphur  may  be  bought  in  prepared 
blocks  or  candles.  In  powder  form, 
it  may  be  mixed  with  a  small  amount 
of  potassium  or  sodium  nitrate  and 
placed  in  paper  bags.  The  bags  are 
suspended  by  string  over  a  small  char¬ 
coal  fir*-  in  a  pan.  The  pan  is  sur- 


covered  with  blood.  Ticks  can  be 
smothered  so  that  they  will  drop  off 
or  die  from  applications  of  heavy 
grease  preparations  of  kerosene,  cre- 
sols,  or  anv  of  the  various  sheep  dips. 
The  same  insect  repellents  that  are 
effective  on  human  beings  will  also 
protect  animals.  For  treating  sore 
backs  of  horses  and  mules  caused  by 
saddles,  pack-saddles,  or  anything  that 
results  in  a  skin  abrasion,  a  dusting 
powder  may  be  used,  such  as  calomel, 
or  a  mixhire  of  calomel  and  an  equal 
weight  of  bism*ith  subnitrate.  .Also,  a 


The  frame  is,  in  effect,  a  small  room  with  walls  and  ceiling  of  screen  wire.  It  is  much  cooler 
than  the  conventional  mosquito  har. 


rounded  by  water  in  a  much  larger  combination  of  equal  parts  of  the 
container  to  avoid  fire.  The  string  is  aforesaid  two  substances  and  zinc- 

made  fast  near  the  door.  When  all  is  stearate  is  ust-ful. 

made  ready,  the  string  is  cut  and  the 
bag  falls  upon  the  hot  coals.  Eight 
pounds  of  sulphur  are  required  pc-r 
1,000  cu.  ft.  of  enclosure,  with  not  less 
than  10  hours  of  exposure.  This  should 
be  repeated  the  following  day  if  bed¬ 
bugs  or  similar  insects  are  to  be 
(-liminated. 


BfMika  and  Papert* 

.All  untreated  wood  surfaces  pro¬ 
mote  the  growth  of  molds,  probably 
because  of  the  ease  with  which  they 
absorb  moisture.  Bcx)ks  of  accounts, 
offic-e  records,  maps,  and  other  desir¬ 
able  papers  should  be  stored  in  steel 
cabinets  or  in  concrete  vaults  that  are 
finished  with  a  moisture-impervious 
surface  and  are  well  ventilated. 


llnrM-M  and  Mulei* 

-At  mines  where  horses  and  mules 
are  used,  care  should  be  exercised  to 
relieve  them  from  the  sufferings  that 
<x)me  from  ticks  and  many  varieties  of 
biting  ffies.  Tlic-re  are  zones  where 
large  flies  abound  and,  in  a  few 
minutes,  they  will  c-over  an  animal 
with  so  many  bites  that  in  passing 
one’s  hand  over  the  flank,  the  neck,  or 
the  rump,  the  hand  will  become 


Furniture  and  Clothing 

Household  furniture  made  of  metal 
is  uncpiestionably  preferable.  Un¬ 
painted  or  unfinished  interiors  of 
household  furniture  such  as  ward¬ 
robes,  closets,  bureaus,  bookcases, 
trunks,  suitcases,  chests,  and  other 
articles  of  furniture  can  be  improved 

THE  EXPLOSIVES  ENGINEER 


FOLSOM  DAM 

(Continued  from  page  173) 
on  additional  abutment  excavation 
with  a  Northwest  SOD  shovel.  The 
overburden  extended  only  15  ft.  below 
the  original  20  ft.  excavated  by  Haw¬ 
ley  &  Ramlose.  Since  that  time,  the 
material  excavated  has  been  somewhat 
similar  to  that  found  on  Connollv’s  job. 

Tile  final  elevation  of  the  left  and 
right  abutments  will  be  at  270.  This 
will  require  the  excavation  of  115  ft. 
on  the  back  end  of  the  right  abut¬ 
ment.  tapering  to  about  75  ft.  at  the 
river.  The  left  abutment  will  reach  a 
depth  of  about  96  ft.  at  the  back  end, 
dropping  to  about  75  ft.  nearer  the 
river.  Both  abutments  will  average 
145  ft.  in  width  and  450  ft.  in  length. 
The  back  slopes  will  be  1  to  1.  Pen¬ 
stocks  will  be  installed  on  the  right 
abutment  only.  .After  the  right  abut¬ 
ment  is  down  to  barring  and  wedging 
distance  of  the  final  grade,  operations 
will  be  shifted  to  the  left  abutment. 

Diflfirult  BluHling  Prolilemtt 

As  on  the  Connolly  cut,  the  material 
on  the  Parker  contract  comprises 
granite  boulders  interspersed  in  de¬ 
composed  granite.  This  poses  difficult 
blasting  problems.  At  the  proposed 
barring  and  wedging  level,  bedrock 
must  be  solid.  To  keep  from  shatter¬ 
ing  the  bedrock,  the  crews  are  drilling 
and  blasting  in  highly  controlled  10 
to  12-ft.  lifts.  From  100  to  150  holes, 
12  ft.  deep  on  4-ft.  centers,  are  drilled 
in  each  lift.  The  equipment  includes 
six  wagon  drills,  four  Sullivan  S5’s  and 
two  Gardner-Denver  573’s,  equipped 
with  1-in.  hexagon  steel  and  5»-in. 
Timken  carbide  bits.  .Air  for  the  drills 
is  supplied  by  four  compressors— two 
Gardner-Denver  365’s,  one  Gardner- 
Denver  500,  and  a  600  Ingersoll-Rand. 

The  drill  holes  are  loaded  with 
ffercomite  3  and  Gelamite*  1  dyna¬ 
mites,  the  grade  used  depending  upon 
the  kind  of  material  in  each  lift.  The 
dynamite  cartridges,  IK  by  8  in.  in  size, 
are  loaded  on  a  powder  factor  of  K  to 
5*  lbs.  per  cu.  yd.  of  solid  material. 
The  charges  are  primed  with  Hercules 
Electric  Blasting  Gaps  and  the  holes 
are  stemmed  with  3  ft.  of  drill  cuttings. 
In  firing  a  blast,  the  cap  leg  wires  are 
connected  in  series-parallel  and  the 
charges  are  detonated  from  a  220-volt 
•Reg.  U.  S.  Pat.  Off. 


1X)WNSTRE.4M:  On  the  second  lift  in  the  lower  section  of  the  tailrace  channel,  Atkinson 
operators  had  to  contend  with  more  serious  water  conditions. 


.AIR  FOR  THE  DRILLS:  A  battery  of  compressors  supplied  air  for  heavy-duty  wagon  drills 
on  the  downstream  section  of  the  Atkinson  contract. 


mobile  light  plant.  This  mobile  light 
plant  also  provides  illumination  during 
night  working  hours. 

.After  blasts  are  fired,  a  2-cu,  yd. 
Northwest  SOD  power  shovel  is  put 
to  work  to  excavate  and  load  out  the 
material  from  the  abutment  excavation 
pit  into  three  14-cu.  yd.  Euclids  and 
two  22-cu.  yd.  rock-bodied  trucks. 
The  trucks  have  a  fairly  level  haul  of 
about  120  yds.  to  tbe  dump  area, 
where  the  spoil  material  is  forming 
the  riprap  on  the  upstream  section  of 
the  riverbank.  This  fill  area  will  be 
used  later  by  tbe  Gonnollv  workmen 
as  an  access  road. 

H.  Earl  Parker  Gompanv’s  super¬ 


visory  personnel  includes  Ed  Bell, 
general  superintendent,  Gharles  de 
St.  Maurice,  project  engineer;  A1 
Wear,  drilling  and  blasting  foreman; 
and  Erwin  Poston  and  George  McFad- 
den,  shift  foremen. 

Guy  F.  Atkinaon  Company 

Downstream  from  Parker’s  crews, 
Guy  F.  Atkinson  Gompany  workmen 
are  busy  excavating  for  the  power¬ 
house  site.  Work  has  been  tempo¬ 
rarily  suspended  at  this  location  as 
the  excavation  has  reached  the  half¬ 
way  point.  Atkin.son’s  crews  are  now 
concentrating  on  the  tailrace  channel 
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excavations  about  1  mile  downstream 
from  the  powerhouse  site. 

A.  H.  Steiner,  project  manager  and 
engineer  on  the  Atkinson  contract, 
found  that  during  the  dry  season  the 
flow,  of  the  stream  was  efficiently 
checked  by  an  upstream  dam  owned 
by  Pacific  Gas  &  Electric  Company. 
.\ny  water  left  in  the  river  bed  dowai- 
stream  of  this  existing  old  rubble-stone 
masonry  dam  is  pumped  up  into  the 
P.  G.  &  E.  ditch,  located  on  the  left 
bank  of  the  American  River  some  60 
to  70  ft.  alxive  and  paralleling  the 
tailrace  channel  to  be  excavated.  The 
work  in  the  tailrace  channel  is  dis  ided 
into  two  sections;  the  upper  section, 
near  the  P.  G.  &  E.  Dam,  is  compara- 
ti\elv  dry;  the  section  about  'A  mile 
downstream  is  cjuite  wet.  In  some 
places  downstream,  crews  are  work¬ 
ing  in  two  or  more  inches  of  water. 

These  two  s»‘ctions  of  the  tailrace 
channel  excasation  are  divided  into 
two  tlistinct  classes  of  river  bedr<K-k; 
the  lower  section  is  composed  of  hard, 
fine-grained  diorite;  the  upper  section 
consists  of  large  granite  boulders  and 
granite  ledges  that  cut  diagonally 
across  the  river  l)ed.  The  first  drilling, 
blasting,  and  excavating  operations 
were  started  in  the  diorite  on  the 
lower  swtion  of  the  tailrace  channel.' 
The  original  exposed  bedrock  con¬ 
sisted  of  jagged  pinnacles  and  saw¬ 
tooth  ledges  and  boulders.  These 
irregularities  presented  veiy  difficult 
problems  in  tlrilling,  particidarly  with 
regard  to  the  movement  of  wagon 
drills  into  position  for  drilling  opera¬ 
tion  in  this  rugged  terrain. 

Hard,  Rafcged  Diorite  Formation 

On  the  first  lift,  in  this  ragged  dio¬ 
rite  formation  of  the  lower  section, 
it  was  impossible  to  maintain  a  spe¬ 
cific  drilling  pattern,  .\fter  a  wagon 
tlrill  was  spudded  into  position  on  a 
pinnacle  of  rock,  it  was  necessary  to 
drill  as  manv  holes  as  possible  from 
that  setup.  Tliis  made  netH'ssary  the 
fanning  out  of  holes  in  all  directions 
in  such  a  manner  that  the  bottoms  of 
the  holes  would  lx-  spaced  close  to  pre¬ 
scribed  distanc-es  apart,  on  a  vertical 
plane,  in  accordance  with  the  depth  of 
liole  drilled.  B«-cause  of  the  character 
of  the  nx'k  formation,  the  holes  varied 
in  depth  to  fit  the  conditions.  \V’agon 
drilling  had  to  be  supplemented  with 
the  drilling  of  jackhammer  holes  of 


I.O.ADING  DYNAMITE:  .Atkinson  powder  men  loading  Gelamite  2  in  a  drill  hole 
tors-  to  firing  a  blast  in  the  tailrace  channel. 


prepara- 


drilling  of  this  first  lift  had  been  com¬ 
pleted  by  the  time  the  excavation 
etjuipment  was  ready,  and  the  first 
blast  was  fired  July  17,  1951. 

The  initial  power  sho\el  etjuipment 
consisted  of  two  Bucyrus-Erie  units, 
a  120-B  and  an  88-B,  each  with  2)»-cu. 
ytl.  dippers.  Tliest'  were  supplemented 
by  a  Bucyrus-Erie  .54-B  and  an  SOD 
Northwest.  The  shovels  loaded  into 
14-cu.  vd.  Euclid  trucks. 


\arving  dejiths  and  sjjaeings. 

Water  was  eneountered  in  manv 
of  the  holes  that  were  exjx*cted  to  be 
drv.  That  situation,  plus  the  faet  that 
tlvnamite  of  the  greatest  densitx’  per 
f(K)t  of  hole  was  indicated,  neces¬ 
sitated  the  use  of  40'  i  Extra  Gelatin 
dvnamite— IJi  bv  8-in.  cartridges  for 
the  jackhammer  drill  holes  and  2  bx' 
12-iu.  cartridges  for  the  wagon  drill 
holes.  The  loading  ratio  in  these 
holes,  in  terms  of  jxxinds  jrer  cubic 
yards  of  solid  rock,  was  variable  and 
had  to  be  calculated  on  the  basis  of 
cubic  yards  of  burdr'ii  material  on  each 
hole.  Rarely  has  a  job  in  C^alifornia 
presented  such  irregular  rugged  topog- 
rajrhy  to  a  contractor  as  did  the  first 
lift  on  the  lower  section  of  this  Folsom 
Dam  tailrace  channel.  Considerable 


Serioua  ^’ater  Gondilionit 

On  the  st-cond  lift  in  the  loxx'er  sec¬ 
tion,  more  serious  water  conditions 
were  encountered.  .-Mso,  varying  rock 
conditions  in  plact's  where  grax’el  de- 
|X).sits  had  filled  the  jagged  interstices 
in  the  bednx'k  hatl  to  be  c-ontended 
with.  This  meant  that  4-ft.  lengths  of 
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casings  had  to  be  used  in  the  drill 
holes  to  present  gravel  and  particles 
ol  fractured  bedrcK'k  from  falling  in 
and  causing  the  drills  to  stick.  This 
condition  al.so  necessitat(‘d  taking 
shorter  lifts  in  some  si“ctions.  To  help 
obtain  better  initial  fragmentation, 
60',  (  E.xtra  Gelatin  dynamite  was 
ns€-d  instead  of  40' <  E.xtra  Gelatin. 

Holes  are  drilled  with  IJl-in. -round 
drill  steel  erjuipped  with  Timken, 
Ingersoll-Rand,  and  RcK'kbit  tungsten- 
carbide  insert  bits,  in  bit  sizes  ranging 
from  IS  in.  for  the  jackhammers,  and 
2-,  lit-,  and  some  3-in  bits  on  the 
wagon  drill  steel  rods.  To  exjKise  rock 
surfaces  for  drilling  successive  lifts,  a 
backhoe  has  been  n.sed  to  consider¬ 
able  advantage  to  .sc<x)p  out  deposits 
of  sand,  gravel,  and  small  fragments  of 
broken  rock  which  accumulate  in  the 
interstices  in  the  bedrock  during  exca¬ 
vation  operations  by  power  shovels, 
bulldozers,  and  trucks.  .Atkinson- 
Western  22-cu.  yd.  rock-bodied  trucks 
are  used  extensively  in  the  tailrace 
channel  operations.  The  trucks,  built 
especially  for  Atkinson  in  1941,  haul 
up  a  short  grade  to  a  .st(x;k  pile,  just 
above  the  present  position  of  the 
Bncvrns-Erie  120-B  shovel. 

('.arefully  Gonirolled  Bla8ling 

On  the  Atkinson  contract,  under  the 
sujiervision  of  the  Bureau  of  Beclama- 
tion,  short-period  delay  electric  blast¬ 
ing  caps,  from  first  through  tenth 
periods  of  delay,  have  prosed  to  be 
effective  for  detonating  dynamite 
charges  in  drill  holes  in  the  tailrace 
channel  and  the  powerhouse  site 
areas.  Instantaneous  electric  blasting 
caps  were  also  used  in  some  of  the 
blasts.  Project  Manager  Steiner  has 
kept  the  blasting  operations,  ranging 
from  5(K)  to  700  holes  per  blast,  under 
careful  control.  No  serious  damage 
has  occurred  de.spite  the  proximity  of 
the  P.  G.  &  E.  canal  and  the  State 
Prison  at  Folsom.  In  firing  the  larger 
blasts,  seismograph  instruments  have 
been  used  periodically  to  record  vibra¬ 
tions.  The  results  have  been  negative 
due,  to  a  considerable  degree,  to  the 
employment  of  short-period  delay 
electric  blasting  caps  as  the  detona¬ 
ting  agents  in  the  dvmamite  charges. 

Drilling  holes  for  blasting  in  the 
river  bed  is  being  handled  by  25 
wagon  drills  and  a  considerable  num¬ 
ber  of  jackhammer  drills.  The  wagon 


BIC  BOl'LDERS:  Blasting  the  boulders  in  the  river  bed  called  for  drilling  holes  18  ft.  deep. 
120B  shovel  was  used  to  excavate  the  broken  material. 


LEFT  TO  RIGHT:  Tbe  Army  Engineers  staff  included  1.  E.  Burks,  engineer,  main  dam; 
A.  F.  Kull,  project  engineer;  W.  G.  Clark,  engineer,  earth  fill  dams. 


drills  are  heavy-duty  Gardner-Denver 
and  Ingersoll-Band  units.  .Atkinson 
keeps  from  two  to  five  drills  ready  at 
all  times  as  stand-by  etjuijnnent.  -Air 
for  the  drills  is  supplied  by  18  com¬ 
pressors  comprising  Gardner-Denvers, 
Ingersoll-Band’s,  Ghicago  Pneumatics, 
and  Caterpillars. 

The  upstream  section  of  the  tail- 
race  channel,  extending  from  the  sec¬ 
ond  Folsom  prison  guard  tower  to  a 
point  some  500  ft.  downstream  from 
the  P.  G.  &  E.  Dam  is  in  a  granite 
formation.  It  ranges  from  large,  med¬ 
ium,  and  fine-grained  boulders  and 
ledge  rock  to  decomposed  and  blockv 


coarse-grained  granite.  This  material 
has  been  drilled  more  satisfactorily 
than  the  diorite  and,  while  tough,  has 
not  presented  the  difficidties  experi¬ 
enced  on  the  lower  st*ction. 

Sparing;M  of  Drill  Holen 

The  spacings  of  the  drill  holes  in 
the  solid  materials  have  averaged 
about  1  3  their  depth.  For  example, 
12-ft.  holes  are  spaced  on  4-ft.  centers; 
14-ft.  holes  on  5-ft.  centers;  18-ft. 
holes  on  6  to  7-ft.  centers.  Gelatin 
Extra  grades  of  dynamite  in  40^^  and 
60%  strengths  are  bt'ing  used,  for  the 
most  part,  in  the  tailrace  channel  area 
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excavation  bc'caiise  of  the  extreme  dams  and  dikes  to  be  constructed  assisted  by  “Dutch”  Edner,  Martin 

water  condition.  For  the  powerhouse  beside  the  main  dam  structure.  Johnson,  and  Tony  Falbo. 

excavation  and  tlie  upstream  tailrace  .Most  of  the  excavation  at  the 

section  afx)ve  stream  fwd,  semi-gelatin  powerhouse  site  on  the  Atkinson  job  (.onslruclion  (.ompany 

and  high-count  ammonia  grades  of  has  been  handled  by  a  battery  of  four  ^  '***  Easier 

dynamite  are  used.  heavy-duty  wagon  drills,  supple-  .\ht)ut  2  miles  south  of  the  river  bed 

Trucks  are  loaded  every  three  min-  mented  by  jackhammer  drill  equip-  area,  the  fourth  contractor,  D  and  H 

utes  and  make  a  round  trip  in  about  ment  for  plug  drilling  the  big  granite  C^onstructioii  Company  with  M.  H. 

10  minutes.  To  limit  down  time  on  boulders.  This  excavation  has  been  Hasler,  is  building  an  earth  fill  dam 

trucks,  Steiner  installed  a  secondarv  brought  down  in  relatively  uniform  between  two  hilly  ridges  about  a  mile 

repair  shop  on  the  riverbank  adjacent  lifts  that  average  between  12  and  14  apart.  This  dam,  called  Mormon 

to  the  operating  ecpiipment.  The  crews  ft.  Blast  holes  for  the  most  part  have  Island  .\uxiliary  Dam,  is  named  for  a 

use  this  emergency  shop  for  any  been  drilled  16  ft.  deep  on  6  to  7-ft.  vanished  .Mormon  settlement  that  was 

repairs  which  can  Ik*  fixed  on  the  centers.  The  first  two  or  three  lifts  established  on  the  ridges  some  years 

sp)t.  Major  repairs,  overhaids,  and  were  mostly  in  decomposed  granite,  ago.  The  new  structure  will  average 

routine  checks  are  made  at  the  main  This  made  possible  the  taking  of  120  ft.  in  height  and  will  be  exactly 

garage  and  shop  which  is  located  wider  hole  spacings.  .As  the  excavation  1  mile  in  length.  Fill  for  the  dam 

beside  the  .Atkinson  Company’s  offices  j)rogressed,  the  granite  formation  be-  will  consist  of  a  mixture  of  three  dif- 

on  the  main  highway  alxnit  1  mile  came  harder  and  closer  hole  spacing  ferent  materials  placed  in  four  sep- 

from  the  tailrace  channel.  became  necessary.  arate  stock  piles,  side  by  side.  The 

.After  the  tailrac-e  job  had  started.  The  supervising  personnel  on  this  center  pile  is  composed  of  tough  clay; 
the  .Atkinson  crews  dumped  all  spoil  Cuy  F.  .Atkinson  (Company  contract  is  on  each  side  of  the  center  pile,  decom- 

niaterial  into  an  access  road  which  is  under  the  direction  of  A.  H.  Steiner,  posed  granite  is  dumped;  the  next  two 

iK'ing  constructed  for  the  convenience  project  manager,  assisted  by  Joe  outer  piles  contain  screened  dredger 

of  the  main  dam  contractor.  When  C'anto,  excavation  superintendent,  tailings  in  which  sizes  over  2  in.  have 

the  access  road  neared  cximpletion.  Odis  Riling,  master  mt“chanic,  and  Pat  been  removed;  and  the  final  two  piles 

all  spoil  material  was  switched  into  Chadwell,  office  manager.  Drilling  are  made  up  of  unscreened  dredger 

stock  piles  beside  the  road.  These  and  blasting  operations  are  handled  bv  tailings.  As  the  dam  takes  shape,  the 

stcK'k  piles  will  provide  riprap  for  Cdiris  Nielsen  and  Carl  Schmidt,  four  materials  will  be  consolidated 


v'  McCarthy  drills  pay  their  way 

V  MAKE  MORE  MONEY  FOR  YOU 
y  RECORDS  SHOW  40%  MORE  HOLES 
VLIST  OF  USERS  ON  REQUEST.,/ 


SELP.PROP6LLCO 
HORIZONTAL  DRILL 

FOR  BLAST  HOLE  DRILLING 


^  McCarthy  Vertical  Drills  adapt  to  any 
lob  where  ordinary  rock  formations  are  to 
be  blasted. 

Designed  with  compact  retractable  hy¬ 
draulic  tower  for  Truck,  "Cat/*  Half-track  or 
Jumbo  mountings.  Power  shofts  made  of 
tough  oUoy  steel.  Simplified  construction 
throughout. 

Over-oU  height  with  tower  reclining:  7  ft.. 
4  in.  Wt.:  5.100  lbs.  All  McCarthy  units  can 
be  operated  with  Gasoline,  Diesel  or  Dectric 
power  units.  Write  for  descriptive  literature. 


#  Heavy  all  welded  steel  carriage  and 
four  individually  adjustable  leveling  jacks 
make  setups  faster,  drilling  smoother.  Finger¬ 
tip  hydraulic  control  permits  instantaneous 
change  of  drilling  feed.  Bores  5  to  lO-inch 
diameter  blast  holes  to  horizontal  depths  of 
120  ft.  or  more. 


VERTICAL  DRILL 


1 


and  duinpt‘d  as  a  unit  for  the  fill. 

The  area  in  which  the  Mormon  Dam 
is  being  constructed  was  well  known 
in  the  186K)’s  for  its  gold  production. 
After  it  became  known  that  gold  had 
been  disc-overed  at  Sutter’s  .Mill, 
farther  north,  .Mormon  Island  became 
the  sc-ene  of  intensi\’e  gold  exploration. 
Later,  after  the  rush  had  subsided, 
the  land  under  this  area  was  dredged 


three  times  in  further  efforts  to  find 
gold.  When  the  D  and  H  crews  began 
work  on  the  island  they  found  the 
site  a  mass  of  dredger  tailings. 

Supervisory  Personnel 

The  staff  of  the  Army  Corps  of 
Engineers  includes  Colonel  Clarence 
C.  flaug,  chief  of  the  Sacramento  dis¬ 
trict  offices;  Arden  F.  Kull,  project 


THE  MOLES  AWARDS 

(Continued  from  page  178) 
seaboard.  .Mr.  Bechtel  directed  the 
construction  of  Canol  Pipeline  in 
Canada,  as  a  partner  in  Bechtel-Mc- 
Cone,  general  contractors  on  the  proj¬ 
ect.  In  the  recent  war  years,  his  firm 
engaged  in  the  building  of  military 
bases  in  Arabia,  and  at  the  pre.sent 
time  it  is  busy  on  pipe-line  c-onstruc- 
tion  jobs  there.  Since  the  war,  he  has 
directed  operations  on  many  pipe-line 
projects  in  the  United  States,  including 
a  section  in  New  York  State  this  year. 

Bechtel  company’s  wartime  activi- 
tic's  also  include  association  with  Cali¬ 
fornia  Shipbuilding  Corporation  and 
.Marinship  Corporation,  in  the  con¬ 
struction  of  ocean-going  vessels  for 
military  and  industry  service. 

The  Bec-htel  C.orporation  comprises 
Bechtel  Constructors;  Bechtel  Inter¬ 
national  Corporation;  International 
Bechtel.  Incorjwrated;  and  C’ompania 
Bechtel,  S.  A. 

Charlett  B.  Spenrer 

(.’harles  B.  Spencer,  born  64  years 
ago  in  New  York  City,  received  his 
elementary  education  in  l<x;al  public 
.schools.  In  1903.  he  enrolled  at  Co- 
Iin7ibia  Unisersity  and  was  graduated 
in  1910  with  .\.B.  and  C.E.  degrees, 
and  keys  from  two  honorary  societies. 
Sigma  Xi  and  Tan  Beta  Pi.  His  grad¬ 
uation  thesis,  “Strength  of  Metals 
Under  High  Temperatures,”  was  of 
such  timely  significance,  particularly 
to  the  expanding  automobile  industry, 
that  it  was  translated  for  publication 
and  distribution  in  all  parts  of  the 
world.  During  undergraduate  days, 
he  played  on  two  of  Columbia’s  cham¬ 
pionship  teams— basketball  and  soccer. 

In  pre-World  War  I  years,  Mr. 
Spencer  worked  at  a  variety  of  jobs 
involving  railroading,  tunneling,  archi¬ 
tecture,  and,  finally,  foundations  and 


underpinning.  Before  leaving  for 
France  during  the  First  VV'orld  War, 
he  was  given  a  special  leave  of 
absence  by  the  U.  S.  Army  command 
to  report  on  the  settlement  of  the 
Cotton  Exchange  building  erected  on 
New  Orleans  mud. 

Upon  his  return  to  this  country  after 
his  war  service,  he  joined  with  Lazarus 
White  and  E.  A.  Prentis  to  form  an 
engineering-construction  organization 
which  was  named  Spencer,  White  & 
Prentis,  Incorporated.  .4fter  32  years 
and  a  thousand  contracts  all  over  the 
world  the  firm  is  still  going  strong: 
harlwr  work  in  Persia,  airports  in  the 
Bahamas,  a  bridge  in  Cuba,  dry  docks, 
tunnels,  four  sections  of  the  New 
York  subway  system,  the  building  of 
100  tankers  in  Mobile,  locks  and  dams 
on  the  Mississippi  River,  plus  founda¬ 
tions  and  underpinning  jobs  in  many 
places.  Its  latest  accomplishment  was 
the  installation  of  underpinning  at  the 
White  House  in  Washington. 

C’harles  B.  Spencer  has  serx-ed  two 
terms  as  president  of  the  General 
Contractors  Association.  During  that 
time  he  was  prominently  identified 
with  the  revision  of  the  New  York  City 
Building  Code,  a  job  he  had  been 
associated  with  prex’iously  in  1916  and 
again  in  1936. 

Previous  Winners 

In  previous  years,  nonmembers 
honored  by  The  Moles  include  Her¬ 
bert  Hoover,  former  President  of  the 
United  States;  General  Brehon  Somer¬ 
vell,  wartime  chief  of  the  .\rmy  Serv- 
ic-e  Forces;  Lieutenant  General  Ray¬ 
mond  A.  Wheeler,  former  chief  of 
engineers,  U,  S,  Army;  .Admiral  Ben 
Moreell,  wartime  commander  of  the 
Seabees,  Robert  Moses,  New  York 
City’s  park  commissioner  and  con¬ 
struction  coordinator;  Harry  W,  Mor¬ 
rison,  president  of  Morri.son-Knudsen 


engineer;  W.  G,  Clark,  engineer,  earth 
fill  dams;  I.  E.  Burks,  engineer,  main 
dam;  and  R.  H.  Shaw,  office  engineer. 
The  Bureau  of  Reclamation  staff  is 
under  the  direction  of  H.  E.  .MeInnis, 
field  engineer  for  the  district  office. 

Work  on  the  combined  project  is 
progressing  satisfactorily,  despite  the 
difficulties  tliat  nature  and  man  have 
imposed  upon  the  contractors. 


Company,  world-famous  in  the  con¬ 
struction  and  allied  industries  fields; 
and  the  late  Frank  T.  Crowe,  con¬ 
structor  of  the  Hoover,  the  Shasta,  and 
other  large  dams  and  tunnels. 

Members  who  have  received  The 
.Moles  .Award  in  past  years  include 
William  .A.  Durkin,  president  of  Walsh 
Construction  Company,  builder  of  the 
Queens-Midtowu  V’ehicular  Tunn»“l, 
New  York,  and  other  important  tunnel 
and  heavy-construction  projects; 
.Arthur  .A.  Johnson,  whose  company 
prepared  the  New  York  World’s  Fair 
site  and  built  several  sections  of  New 
Y’ork  City’s  subways;  William  B. 
McMenimen,  head  of  a  contracting 
group  that  built  a  billion  dollar’s  worth 
of  Pacific  Naval  bases  during  World 
War  11;  Captain  Thomas  ,A.  Scott, 
chairman  of  the  board,  Merritt-Chap- 
man  &  Scott  Corporation,  one  of  the 
nation’s  largest  construction  firms; 
and  Richard  E.  Dougherty,  retired 
vice  president  of  the  New  York  Cen¬ 
tral  Railroad  system. 


Years 
o  f 

Service 

"Clipper"  Drills  are  built  to  out¬ 
perform.  That  is  why  quarry 
operators  prefer  them. 

*  *  ♦ 

Write  for  full  information. 

THE  LOOMIS  MACHINE  COMPANY 

TIFFIN,  OHIO 
Established  1842 
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NEWS  NOTES 


Kl’BBKK-TIKKlJ  KOM.KR 
Shovel  Supply  Company,  Box  1369, 
Dallas.  Texas,  manufacturer  of  a  wide  line 
of  compaction  e<piipm»‘nt.  annoiincx's  its 
IM'W  Model  RT-1(K)S  50-ton  riibln’r-tired 
roller.  Exceptional  results  have  l)een  re- 
|Mirted  hv  the  cximpanv,  with  this  roller,  in 
compaction  of  eartlifill  dams,  fills  for  airfield 
runways,  caliche,  and  crushed  rock.  Tliesc- 
rollers  are  furnished  for  eitlu-r  sand  or  cast- 
iron  ballast.  Complete  information  mav  l>e 
obtained  from  the  manufacturer. 

CLEVELAND  MODEL  SO 

The  C;lex  eland  Trencher  f'ompany's  Mcxlel 
SO  is  a  uiM--man-uperated  machine  that 
t.im])s.  backfills,  la\s  pipe,  unloads  and 
handles  pipe',  sheathing,  and  the  like,  and 
diK-s  all  txpes  of  light  crane  work,  acx-ording 
to  a  recent  release-  by  the  company.  This 
machine  is  mounted  on  a  crawler  having 
i-l  separate  travel  sjx-eds.  ranging  from 
one  l(Kit  a  minute  to  2'k  miles  an  hour. 


Detailed  infonnation  is  available  by  address¬ 
ing  the  Cleveland  Trc-ncher  Company, 
201(K)  St.  Clair  Avenue,  Cleveland,  Ohio. 

NEW  DIESEL-POWERED 
COMPRESSOR 

Highway,  hi-avy-construction  contractors, 
and  (juarTv  operators  now  have  available 
the  New  Standard  Mcxlel  air  compres¬ 
sor  manufactured  by  The  Jaeger  Machine 
Companv,  Columbus,  Ohio.  Tlie  new  com¬ 
pressor  utilizes  a  16.5-hp.  Mcxlel  HBBl-600 
Cummins  Diesel,  made  by  Cummins  Engine 
Company,  Inc.,  Columbus,  Indiana,  for  its 
power  plant.  Kor  fnrthc-r  details,  pleccse 
ixmununicate  with  Tlie  Jaeger  Machine 
Com|>anv. 

■MINE  POWER  CENTER 
A  new  ventilated  dry-tvp<’  mine  power 
center  is  available  from  tile  Westingnovrse 
Elcetric  Corporation,  .lOO  Fourth  Avenue, 
Pittsburgh,  Pennsylvania.  -An  integral,  skid- 


The  Explosives  Engineer  on  Microfilm 

The  six  issues  of  Thk  Explosives  Engineer  published  in  1950,  which 
comprise  A’olume  2S,  are  available  on  microfilm.  This  step  has  Ix-en 
taken  to  meet  the  pressing  problem  of  shelf  and  storage  space  which 
faces  all  public  and  special  libraries  tcxlay. 

Incpiiries  concerning  purchase  jjf  the  microfilm  edition  should  lx* 
addresscxl  to  University  Microfilms,  313  N.  First  Street,  Ann  .Arbor, 
Michigan. 

Regular  cloth-lxnind  volumes  will  continue  to  Ik-  available  from  the 
publication’s  editorial  offices,  990  King  Street,  Wilmington,  Delaware, 
at  the  regular  price  of  $3., 50  (Unitecl  States  and  Canada);  S4..50  to 
|X)st-offite  addres.ses  in  other  countries. 


V 


EXPLOSIVES  USERS— If  you  or*  oxporiencing  or  anticipate  legal  or  public 
relfrtions  problems  arising  from  blasting  effects— 


Send  for  Our  NEW  BROCHURE  Describing  Our  Services 


"VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING;  THEIR 
SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 


(Prkm  Scl»#dvf«  Accompafil«B  Bro€h¥r9) 


VIBRATION  ENGINEERING  COMPANY 

131  N.  WYOMING  ST.  PHONE  5774  HAZLETON,  PA. 

CONYNGHAM,  PA.,  PHONE  4471 


mounted  unit,  the  power  center  features 
compact,  low-height  design— 36  in.  high, 
45  in,  wide,  104  in.  long.  The  unit  con¬ 
sists  of  a  high-voltage  section,  a  transformer, 
and  a  low-voltage  section.  The  high-voltage 
section  consists  of  a  cable  disconnecting 
plug  and  receptacle  (optional)  and  a  primary 
circuit  breaker  if  desired.  Each  breaker 
is  ei[nipp<‘d  with  ground-fault  protcc-tion, 
accoitling  to  Westinghouse  Corporation. 

SAFETY  SWITCH  LOCK 

-A  safety  switch  hxk  has  been  installed 
on  the  new  lightweight  mixlels  prcxluced  by 
Beaver  Ripe  T<x)ls,  Inc.  of  Warren,  Ohio, 
which  makes  it  im|xissible  to  start  tlie 
machim-  until  the  chuck  wrench  has  Ix-en 
removed  from  the  chuck  and  placed  in  its 
holder,  aceording  to  the  manufacturer.  This 
feature  replaces  the  old-style  wrench  ejeetor 
which  threw  out  only  special  types  of 
wrenches. 

AIR-CONDITIONING  EQUIPMENT 

Dravo  Cair|X)ration.  Pittsburgh,  Pennsyl¬ 
vania,  has  developed  a  new  type  of  equip¬ 
ment  for  air  conditioning  cabs  of  cranc-s 
oix-rating  in  high  temperatures  or  in  atmos- 
plieres  contaminated  iiy  toxic  and  noxious 
ga.sc‘S  or  dusts.  Tlie  company  reports  that 
with  this  e(|uipuient,  known  as  the  Split- 
Tv  pe  Crane  Cab  Ccxiler,  no  duct  work  is 
needed  for  installation  Ix-caase  the  cooling 
section  is  installed  in  the  cab  itself  and 
the  larger  condensc-r  is  placc*d  outside  on 
the  crane.  .Address  the  company  direc  t  for 
more  details. 

ALFCO  PRESSURIZED  FIRE-GUN 

,A  new  air-prc’ssurized  fire  extinguisher  has 
Ix-en  announced  by  the  .American-LaFrance- 
Foamite  Corporation  of  Elmira.  New  York. 
This  one-<piart  extinguisher  is  called  the 
■Alfco  Pressurized  Fire-Gun  and  carries  the 
inspection  and  approval  label  of  Under¬ 
writers’  Lalxiratories.  It  discharges  vapor¬ 
izing  liquid  fluid  for  extinguishing  botli 
flaiiunable  liijiiid  and  electrical  type  fires. 

Fully  illustrated  literature  may  be 
obtained  bv  writing  dirc-c't  to  the  company. 

HARD  HATS 

Weiuers  of  hard  hats  out  on  the  job  will 
lx-  pleased  to  hear  of  a  new  sponge  rubber 
sluK'k-absorbing  pad  that  may  be  attached 
to  their  helmets  by  merely  pre.ssing  the 
affixed  self-adhering  strip  firmly  against  the 
hat  under  the  headband.  E.  D.  Bullard 
Companv,  the  manufacturer,  claims  that 
the  sizing  features  of  the  safety  hats  are 
retained  and  that  standard  headband  a.ssem- 
blies  may  b<*  u.sed.  The  address  of  the 
Bullard  Company  is  275  Eighth  Street, 
San  Francisc-o  3,  California. 

GAS-TIGHT  GOGGLES 

■A  new  rubber  frame  goggle,  designed  to 
provide  a  gas-tight  sc-al  and  recommended 
for  gas,  bime,  and  smoke  hazards,  is 
announced  by  American  Optical  Co.,  South- 
bridge,  Massachusetts.  It  is  constructed 
without  any  ventilation  slots  in  the  rubber 
frame  to  prevent  infiltration  of  air. 

The  new  AO  701  goggle  may  be  obtained 
in  combination  with  American  Optical’s 
respirators.  For  additional  information, 
plea.se  address  the  company  direct. 
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Cora  drilling  at  a  largo  woitorn  property. 

^  itli  if!*  hiftli  raparity— .KH)  feet  with  K  Kotls  and  KX 
Fitlinps— its  srlf-alipninp  rod  puller  for  holes  deeper 
than  lot)  feet  .  .  .  and  a  delieaey  of  hit  eontrol  that 
gives  low  hit  eost  an<l  high  eore  reeovery  .  .  .  the 
CP-.W  DianiontI  Drill  is  iinequaled  for  loeating  new 
ore  hollies  or  extensions  of  existing  ones. 

Designed  around  the  CF*  IFotary  Air  Motor— the 
fastest,  most  powerful  rotary  motor  on  a  diamond 
drill,  the  CP-.W  is  reeognized  for  its  high  drilling 
sjK'ed.  light  weight  and  low  niaintenanee.  It  is  equally 
effieient  fur  blast  hole  drilling.' 

For  the  larger  holes,  or  diffieiilt  drilling  conditions 
requiring  high  torque  with  relatively  slow  spindle 
speed,  the  C1*-55A  is  reromniended. 


Jf'ritp  for  Bulletin  318-2 
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Clear  the  track  —  we’re  .still 


running  fwJR 

against  time! 

If  we  can  keep  the  throttle  of  our  Defense 
Special  wide  open,  by  1953  the  free  nations 
of  the  world  will  have  enough  strength  to 
make  any  possible  aggressor  think  twice. 

So  beware  phony  "peace”  signals,  set  by  the  lords 
of  the  Kremlin.  They  may  be  devised  to  slow  down 
our  defense  effort — or  shunt  it  onto  a  siding. 

The  only  real  guarantee  of  peace  is  strength — one 
word  the  Reds  really  understand. 

Can  we  do  the  big  job  of  arms  production  and 
keep  right  on  supplying  civilian  goods  too.^  Can 
we  stave  off  needless  shortages  that  take  prices 
higher  and  lower  the  value  of  our  dollar.’ 

We  can — if  we  improve  our  productivity.  Ameri¬ 
cans  have  always  excelled  in  turning  out  more  and 


more  for  every  hour  we  work.  Now’s  the  time  to 
use  every  bit  of  skill  and  experience  we’ve  got  to 
improve  our  machines  and  methods. 

This  drive  for  defense  will  continue  to  require 
sacrifices.  But  the  reward  is  peace  with  freedom, 
and  that  is  worth  anything  we  have  to  give  —  or 
give  up.  No  matter  what  your  job  is — try  to  do  it 
better.  Then  you’ll  be  doing  your  part  to  keep  our 
Defense  Special  rolling! 


THE  BETTER  WE  PRODUCE 

THE  STRONGER  WE  GROW 
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Helps  Plug  the  Gaps . . . 
as  America  Still  Moves 


This  series  of  dams  on  the  Boise  River  will  help  supply 
America’s  growing  West  with  more  electricity  to  power  its 
industry — more  water  to  irrigate  its  farmland. 

On  these  projects — just  as  on  so  many  of  the  nation’s 
toughest  construction  jobs — you’ll  hnd  Gardner-Denver 
equipment  right  at  home.  For,  as  experienced  contractors 
know,  Gardner-Denver  Compressors,  Pumps,  Rock  Drills 
and  other  pneumatic  equipment  deliver  peak  performance 
under  Herculean  conditions — dependably  and  without  cod¬ 
dling.  Write  us  for  further  information. 


Three  Gardner-Denver  WH-500D  Portable  Com- 
pret»or$  rupplying  tomprerted  air  for  drill  work  on 
diveriton  tunnel  on  the  Lu<ky  Peak  Dam  protect. 
Two  Gardner-Denver  WB  Vertical  Water-Cooled 
Stationary  Comprettort  alto  deliver  into  the  tame 
air  line. 


SINCE  1859 


GARDNER-DENVER 


Gardner-Denver  Company,  Quincy,  Illinois 
In  Canada:  Gardner-Denver  Company  (Canada),  Ltd.,  Toronto,  Ontario 


THE  QUALITY  LEADER  IN  COMPRESSORS,  PUMPS  AND  ROCK  DRILLS 


Gardner-Denver  JB-ll  Hydraulic  Boom‘"with  Gard¬ 
ner-Denver  Drifter  mounted  on  jumbo  m  70*  di¬ 
ameter  Lucky  Peak  diversion  tunnel.  The  Gardner- 
Denver  Air  Hoist  ffi  the  foreground  is  u*ed  to  lift 
equipment  from  tunnel  floor  to  top  of  the  jumbo. 
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has  no  equal  for  speeding  up  construction  jobs  at  rock  bottom  cost 


GYRO-FLOW  600 
ROTARY  AIR 
COMPRESSOR 


cuts  ojjerating  and  maintenance 
costs  for  air  power 


TWO  FM-3 
WAGON  DRILLS, 


served  by  one  Gyro-Flow  600, 
save  time  and  effort  for 
drilling  in  any  position 


CARSET  JACKBITS  increase  drilling  sf>eeds  50%  or  more- 
practically  eliminate  bit  changes 


THE  NEW  FM-3  WAGON  DRILLS 

combine  maximum  drilling  power  and 
hole-cleaning  ability  with  complete 
flexibility  for  drilling  in  any  position. 
They  handle  6-foot  steel  changes  and 
drill  holes  up  to  24  feet  deep.  The 
yoke  is  quickly  raised  or  lowered  by 
a  powerful  worm  gear  arrangement 
that  is  self-locking  and  slip-proof.  The 
tower  can  be  inclined  at  any  desired 
angle  and  rotated  at  right  angles  to 
the  carriage.  Wheels  can  be  turned 
90"  for  line-holeing  close  to  a  wall. 


THE  NEW  GYRO-FLOW  600  is  the 

sensational  new  portable  using  a  rotary 
compressor.  Its  advanced  design— with¬ 
out  valves,  pistons  or  clutch-assures 
a  new  high  in  trouble-free  performance 
with  minimum  attention  and  mainte¬ 
nance.  “Air-Glide  Capacity  Control” 
gives  smooth,  step-less  regulation  over 
the  entire  capacity  range.  Matched  to 
a  powerful  GM  diesel  engine,  the 
Gyro-Flow  600  delivers  full  600  cfm 
at  100  psi,  yet  weighs  only  9500  lbs. 
ready  to  run. 


CARSET  JACKBITS,  set  with  Carboloy 
inserts,  have  repeatedly  proved  their 
ability  to  out-drill  steel  bits  by  as 
much  as  400  feet  to  one!  They  main¬ 
tain  uniformly  high  drilling  speed  for 
the  full  depth  of  the  hole— reduce  air 
consumption  at  least  40%— save  wear 
and  tear  on  drills  and  steels  and  prac¬ 
tically  eliminate  bit  changes.  Gauge 
wear  is  negligible  and  uniform  diam¬ 
eter  holes  save  up  to  30%  on  dynamite. 


Be  sure  and  ask  for  complete  information. 


IngensoU-Rand 

7  11  BROADWAY,  NEW  YORK  4,  N.  Y. 
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Ask  any  Blaster  what  he  wants  from  a  shot 
and  he’ll  tell  you  “Good  Digging.”  Ask  him 
how  he  gets  it  and  he  may  say:  “Well,  for 
example,  when  we  were  shooting  . . and  go 
on  with  a  blow-by-blow  description  of  a 
particular  job. 

Every  job  is  different  except  for  one  thing: 

“We  hooked  up  and  detonated  with  Primacord.” 

Primacord  is  the  proved  and  approved 
detonating  fuse  that  makes  better  blasting 
pxjssible,  with  less  hazard,  shorter  loading 
time,  better  fragmentation.  Insensitive  to 
stray  currents,  it’s  ideal  for  large  mechanized 
operations  in  stripping,  quarrying  and  open 
pit  mining.  It  detonates  the  full  charge  in 
every  hole  and  hooks  up  all  holes  with  knots 
and  hitches  in  a  planned  sequence  that  in¬ 
sures  good  digging. 


Plain  Primacord  for  shallow  holes  and  sur¬ 
face  trunk  line  use.  Weight  1,000  ft.  spool 
19  lbs.;  tensile  strength  1 13  lbs. 


Reinforced  Primacord  for  deep  holes  and 
resistance  to  abrasion.  Weight  1,000  ft.  spool 
20  lbs.;  tensile  strength  160  lbs. 


Wire  Countered  Primacord  for  deep  ragged 
holes.  Brass  wire  armored.  Weight  1,000  ft. 
spool  35  lbs.;  tensile  strength  220  lbs. 


Plastic  Reinforced  Primacord  for  deep,  wet 
holes,  river  crossings,  etc.  Weight  1,000  ft. 
spool  22  lbs.;  tensile  strength  250  lbs. 


Ask  your  explosives  supplier,  or  write  direct 


THE  ENSIGN-BICKFORD  COMPANY 

SIMSBURY,  CONNICTICUT 

Also  Safety  Fuse  since  1836 


Use  PRIMACORD 

THE  PROVED  AND 
APPROVED 
^DETONATING  FUSE 


1 


A  combination  voltmeter,  ammeter,  and 
blasting  galvanometer  for  practical  field  use 


The  V.A.O.  (volts -amperes -ohms)  Blasting 
Meter,  embodying  design  features  suggested 
by  Hercules  explosives  engineers,  marks  a 
major  development  in  the  field  of  blasting 
instruments.  Important  features  are: 

1*  It  contains  the  necessary  electrical  com¬ 
ponents,  adjusted  to  specific  ranges,  for 
checking  stray  currents  and  voltages 
around  blasting  operations. 

2*  It  is  equipped  with  a  rectifier  and,  there¬ 
fore,  can  be  used  for  detecting  either  alter¬ 
nating  or  direct  current  and  voltages. 

3*  It  can  be  used  as  a  blasting  galvanometer 


for  checking  the  circuit  of  individual 
electric  detonators  or  detonators  con¬ 
nected  in  series. 

See  booklet,  which  will  be  furnished  on  re¬ 
quest,  describing  the  V.A.O.  Blasting  Meter 
and  giving  instructions  regarding  its  use. 
This  instnunent  is  now  available  through 
Hercules  representatives.  Order  yours  today. 

HERCULES  POWDER  COMPANY 
Explosives  Department 
990  King  Street,  Wilmington,  Delaware 


\ 
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